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PREFACE TO THE TENTH EDITION 


Never before has so great an emphasis been placed on food and nutri- 
tion for the benefit of mankind. Progress in nutrition research has been 
so rapid and there have been so many new applications that a textbook 
such as this requires frequent revision to interpret the newer knowledge 
of nutrition. The tenth edition emphasizes this new and broader concept 
of nutrition and its importance to everyone. At the same time, the authors 
have attempted to keep a simple and direct approach in the discussion 
of each subject. 

The present edition appears in a completely new format with double- 
column page for ease of reading. The subject matter has been consoli- 
dated into four parts, conforming in general to the tentative “Manual for 
Teaching Nutrition and Dietetics to Nurses” prepared by the American 
Dietetic Association. 

Part One, Principles of Nutrition, completely revised, includes an 
introductory chapter on the history of nutrition and present-day world 
concepts. Chapter 2 discusses the broad scope of nutrition and its im- 
portance in the public-health program. A completely new set of food- 
value charts have been included in the chapters on individual nutrients. 
These charts picture graphically the contribution made by average sery- 
ings of foods toward the day’s requirement of each nutrient. Other new 
graphic charts, illustrations and summaries have been included in this 
edition as an aid to the student in his grasp of the subject. A new chapter 
on planning family dietaries to conform to recommended allowances 
will be of great practical value. The last four chapters in Part One deal 
with the specific needs of infants, growing children, mothers and other 
adults. Special attention should be paid to the completely new text of 
Chapter 18, Nutrition for Adults, Young and Old, because it is a subject 
too often ignored. 

Part Two, Diet in Disease, comprises seventeen chapters and has been 
largely rewritten to bring the subject matter up to date. With due recog- 
nition of different regimes recommended in medical literature, the use 
of the basic dietary pattern is recommended throughout to ensure that 
all diets will be adequate nutritionally, even when restricted because of 
specific diseases. Special emphasis is given to high protein diets and to 
the use of hydrolysates and amino acids in the treatment of debilitating 
diseases and in convalescence. New developments in the management of 
diabetes, diseases of the liver and the biliary tract and the low sodium 


diet in treatment of hypertension have been given special consideration. 
v 


vi Preface to the Tenth Edition 


Part Three, Food Selection and Preparation, consolidates the subject 
matter formerly discussed in Parts Four and Five of the book, thus mak- 
ing it easier to co-ordinate the discussion of food materials and their 
preparation. Emphasis is laid on the nurse’s own food problem as well 
as upon the adaptation of a normal diet for the patient. The small- 
quantity recipes, of which there are far more than can be included in the 
hours devoted to laboratory work, will be of use whenever there is a 
problem of cooking for one or two, whether for the patient or for the 
nurse in her own home after graduation. 

Part Four, Tabular Material and Special Tests, has been completely re- 
vised, as have the other parts of the book, with special emphasis on 
simplification and usability. Table 1, which has long been recognized as 
an indispensable part of this book, has been completely revised and reset, 
the decimal points having been eliminated wherever possible without 
sacrificing accuracy. This should encourage students to use the table more 
freely. Table 2 offers a short method of calculating dietary values when 
the more accurate values in Table 1 are unnecessary. Other tables, such 
as the Sodium Content of Foods, have been added in line with new 
emphases in diet therapy, and new Metropolitan-Life-Insurance tables of 
Ideal Heights and Weights for Men and Women have been included, 
as well as the table of average weights. 

Attention has been given throughout this revision to helping the stu- 
dent put emphasis on important items and supplement the material in 
the text. The review questions have been carefully revised and include 
situations which utilize the material of the chapter. The much expanded 
list of references at the end of the book will allow the student to delve 
deeper into any subject in which she is interested. The glossary has been 
revised and expanded to give the student a concise definition of technical 
words appearing in the text. 

The authors have aimed to compile a textbook which will serve not 
only as an aid to the student during the course, but as a reference book 
for the dietitian, the graduate nurse and the homemaker. 

In this, as in previous editions, experts in specific fields have been en- 
gaged in the preparation of certain chapters and in reviewing and criti- 
cizing the text as a whole. (See specific acknowledgments.) 
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PREFACE TO THE FIRST EDITION 


Long association with medical institutions both as dietitians and as teachers 
of dietitians and nurses has led the authors to believe that the present status 
of the subject of dietetics demands a somewhat different emphasis from that 
formerly placed upon it. Our experience shows also that there is a real need 
for a single volume which may serve as a hand-book on the subjects of nutri- 
tion and diet in disease, two subjects so intimately and vitally connected as 
to necessitate their being inseparably united in the mind of the nurse. At the 
request of former students and others who later became teachers of nurses 
in the field of dietetics, this volume has been prepared. 

This book presents the newer ideas in both the principles of nutrition and 
the practice of dietetics, based upon the most recent experimentation and study 
as well as upon the established knowledge of earlier research findings. 

It includes the prevailing practices of leading physicians in the field of 
nutrition as applied to health and disease. When physicians differ greatly in 
their dietary practices, the authors have endeavored to present the consensus 
of opinion, where such exists, or the prevailing regimens, with the scientific 
principles involved. Throughout the book the preventive and remedial aspects 
of nutrition have been emphasized. Not only the needs of the bedside nurse 
have been kept in mind, but also the problems of the public health nurse 
who must cope with poverty, racial preferences, and established food habits 
as complicating factors. 

The content of the book is arranged to cover two courses. Parts One, Two, 
and Four comprise the subject matter for the first course: Principles of Nutri- 
tion and Cookery. Part One consists of fifteen one-hour class periods, devoted 
to the principles of nutrition. Part Two consists of fifteen short lessons on , 
foods and is intended to cover the first-half hour of a two-hour laboratory 
period, the remaining one and one-half hours being devoted to food prepara- 
tion, the recipes for which are supplied in Part Four. It will be noted that 
these recipes are generally for small quantities, designed for the use of the 
nurse who must cook for one patient. 

Part Three consists of fifteen one-hour lectures constituting the second 
course: Diet in Disease. 

While the book is written with the needs of the nurse in mind, the authors 
believe it is adapted to the needs of the liberal arts student whose crowded 
program does not permit of more than two or three semester hours for a 
course in Foods and Nutrition. It is hoped that even the busy housewife 
whose responsibilities to her family involve the planning of menus, the buying 
of food, as well as the preparation of it, will also find much of value in it. 

It is also the hope of the authors that the book may contribute to the sum 
total of knowledge and to the interest in the science of nutrition as the corner- 
stone in the health of the individual, and ultimately, the nation at large. 


THe AUTHORS 
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Part One 
PRINCIPLES OF NUTRITION 


INTRODUCTION 


A knowledge of food and nutrition principles is the best kit of tools for the 
building of positive health. Only recently has nutrition been recognized as a 
distinct science with organizations and publications devoted to nutrition re- 
search and its application for human betterment. 

Cannon ! draws our attention to “the wisdom of the body” by his comment: 

“When we consider the extreme instability of our bodily structure, its readi- 
ness for disturbance by the slightest application of external forces and the 
rapid onset of its decomposition as soon as favoring circumstances are with- 
drawn, its persistence through many decades seems almost miraculous. The 
wonder increases when we realize that the system is open, engaging in free 
exchange with the outer world, and that the structure itself is not permanent 
but is being continuously built up again by processes of repair.” 

There are still numerous unexplored fields in the science of nutrition that 
may eventually yield information of value in promoting greater longevity, 
freedom from nutritional disturbances, and an approach to optimum health 
at all ages. 

Nutrition today takes its rightful place as a full-fledged member of the 
health and the medical sciences. It is no longer merely a branch of physiology, 
chemistry or pediatrics. Nutrition has become a mighty tool: it can be 
wielded by diplomats for better health the world over and by every individual 
for better personal health. 

Part One deals with the principles of normal nutrition and their appli- 
cation to people of all ages and conditions. Chapters 1 and 2 emphasize the 
importance of nutrition and the changing concepts of it, as well as the 
improvement that can bes made in general health and efficiency by use of 
present-day knowledge of the science. The remaining chapters deal with the 
specific food nutrients and how to make nutrition information function. 

The application of the principles of nutrition in everyday living calls for 
the co-operative efforts of research scientists, nutritionists, dietitians, nurses 
and homemakers, as well as of every person who eats to live. Nutrition educa- 
tion must reach the individual, the family and the community; must take into 
account the economic status of the individual or the family, food costs, living 
conditions, racial and religious food preferences. All these topics are discussed. 
Nutritional needs during pregnancy and lactation, infancy, growth, adult 
life and old age require special consideration. This is given in Chapters 15 
to 18. 


The application of the principles of nutrition to abnormal conditions is dealt 
with in Part Two, “Diet in Disease.” 


1 Cannon, Walter B.: The Wisdom of the Body, New York, Norton, 1932. 
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HEALTH AND EFFICIENCY 

THE MEANING OF NUTRITION 
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PRIMITIVE MAN AND HIS FOOD HABITS 





HEALTH AND EFFICIENCY 


Good health and efficiency depend 
throughout the whole life span upon 
food adjusted to meet the needs of 
the body. This need for adjustment 
starts with the pregnant woman and 
nursing mother and infant, and con- 
tinues through old age. These spe- 
cific needs will be discussed in Chap- 
ters 15 to 18. 

In Great Britain? during World 
War II it was demonstrated that 
“improvement of the diet of workmen 
whose diet was not previously up to 
the standard for health was followed 
by increased output without any con- 
scious increased effort and also by a 
reduction in the number of accidents.” 
In the United States the importance 
attached to proper feeding of indus- 
trial workers has come to be appre- 
ciated to the extent that provision of 
adequate food for employees will con- 
tinue to be emphasized where there is 
progressive plant management. The 
men in the armed forces in general 


1 Orr, Sir John Boyd: Brit. M. J. Jan. 18, 
1941, p, /3. 


DAWN OF THE EXPERIMENTAL METHOD 

EVOLUTION IN NUTRITION RESEARCH 

CONTEMPORARY DEVELOPMENT OF 
NURSING AND DIETETICS 


received rations that equaled or ex- 
ceeded recommended allowances. Al- 
though complete statistics for World 
War II are not yet available, the health 
and the general stamina of the men 
were better than in any previous war. 
There was room for improvement in 
health in the physically fit men of this 
country and good food had a big part 
in promoting this improvement. 

For the nurse, good health is a 
personal asset, because it enables her 
to follow her profession efficiently 
and with material profit. It is her 
bank account, upon which she may 
have to draw heavily. While her 
health balance depends quite largely 
upon her family inheritance and 
habits formed in childhood, she will 
be able to increase her reserve by the 
proper practice of healthful living. 
At the same time she will be in a 
position to encourage her patients to 
follow a normal regimen. Those who 
practice what they preach are the 
most effective preachers. 

The life span may be increased by 
10 per cent when the adequate diet 
is appropriately enriched. This has 


4 Principles of Nutrition 


been shown by Sherman? in care- 
fully controlled experiments on 27 
generations of rats fed on an ade- 
quate diet. This increase would indi- 
cate not only the possibility of ex- 
tending the average longevity of the 
human race but the “greater exten- 
sion of the prime of life, in that ma- 
turity is expedited and senility de- 
ferred.” 

The real job of planning for the 
health and the efficiency of future 
generations comes down to the for- 
mation of good health habits in to- 
day’s children. As Heiser * has stated 
it: 

“Probably other factors besides in- 
heritance account for tall parents often 
begetting tall children. It may be be- 
cause those households serve foods 
which make for growth.” 

The schools, as well as the home, 
have a responsibility, and they do not 
always assume it. Teachers, health 
supervisors and school nurses in par- 
ticular are in a strategic position to 
influence both children and parents 
in good health practices by teaching 
and practicing them consistently. 


THE MEANING OF NUTRITION 


Lusk * wrote in 1914: 

“The workshops of life require fuel 
to maintain them, and a necessary 
function of nutrition is to furnish fuel 
to the organism that the motions of 
life continue. Furthermore, the work- 
shops of life are in a constant state of 
partial breaking down and materials 
must be furnished to repair the worn- 
out parts. In the fuel factor and the 
repair factor lies the essence of the 
science of nutrition.” 


2 Sherman, H. C.: J.A.M.A. 97:1425, 1931. 

3 Heiser, V. G.: Collier’s 98:18, 1936. 

4 Lusk, Graham: The Fundamental Basis 
of Nutrition, New Haven, Yale, 1914. 





The term nutrition has been vari- 
ously defined since then but is gener- 
ally used in two senses: (A) the con- 
dition of the body, which is often 
designated as nutritional status, and 
(B) the supplying of the body with 
necessary food nutrients. Rose ° sug- 
gested that a distinction be made be- 
tween nutrition, which deals with the 
scientific laws governing the food re- 
quirements of human beings for main- 
tenance, growth, activity, reproduction 
and lactation, and dietetics, which 
deals with the practical application 
of these laws to individuals and 
groups in health and in sickness. In 
line with this concept, a nutritionist 
is one who investigates and gives 
information on nutrition to others 
so that they may use it, while a dieti- 
tian is one who plans diets and super- 
vises or administers food service. 

Stare and Davidson ® have defined 
more explicitly the meaning of good 
nutrition. This is as follows: 

“Good nutrition for an individual 
implies that he receive and utilize a 
suitable metabolic mixture of all sub- 
stances necessary for health. This can 
be obtained only from food selected, 
processed, prepared, consumed, ab- 
sorbed and utilized so that it fur- 
nishes in optimal amounts the indi- 
vidual’s essential nutrients. Such a 
diet must contain protein, fat, car- 
bohydrate, certain minerals and 
vitamins, and water in optimum 
amounts. The optimum allowance 
which is recommended for each nu- 
trient should be much greater than 
the minimum requirement of that 
nutrient. That is, provision must be 
made not only for actual require- 
ments but also for variations from 


5 Rose, M. S.: Nutrition Abstr. & Rev. 
4:439, 1935. 

6 Stare, F. J., and C. S. Davidson: J.A.M.A 
127:985, 1945, 
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the ‘normal’ both in health and in 
disease, for the accumulation of some 
‘reserves’ and for differences in actual 
food intake due to food habits, indi- 
vidual tastes and variations in eco- 
nomic status.” 

This concept is not the opinion of 
a few persons but the culmination 
of years of study and research. The 
application of this knowledge of 
nutrition has been gradually im- 
proving the American norm of health 
and physique since very soon after 
the turn of the century. The respon- 
sibility of every student of health 
today is to take an active part in 
applying the results of scientific re- 
search in order that there may be a 
fuller and’ a more far-reaching nutri- 
tional improvement of human life 
in the future. 


NUTRITION, A NATIONAL 
AND AN INTERNATIONAL 
ISSUE 


Nutrition, a big word in postwar 
vocabularies, looms large in the 
spheres of agriculture, business and 
labor. Committees representative of 
these three interests have done con- 
structive planning and have pub- 
lished a report entitled “A Nutrition 
Program for the Nation.” “No group 
in the nation—certainly not agricul- 
ture or business or labor—has any 
interest in keeping part of the people 
underfed or malnourished” is an 
opening statement in this pamphlet, 
which goes on to say: “The common 
national interest in better nutrition 
can be stated as follows: 

“First and foremost: It makes bet- 
ter human beings, which is the prin- 
cipal object of civilization. 

“Second: Not only does it reduce 
greatly the amount of suffering and 
misery of people who are sick or 


half sick, but it increases incalculably 
the satisfaction and the enjoyment 
in the experience of life. 

“Third: It increases the output of 
the individuals of society by making 
them more productive, and makes it 
possible for them to have more goods 
and services, or work fewer hours, 
or more likely some of both. 

“Fourth: It accomplishes this last 
result particularly by increasing the 
proportion of productive years in a 
lifetime. It broadens out the span of 
life in the working years round the 
prime of life.” 

This concept of what better nutri- 
tion can mean to a nation is not new 
to those who have a knowledge of 
the subject, but a broader interest 
and a new emphasis are sounded in 
this and other recent calls to action: 
the nutrition problem is not only 
national, it is international. 

The importance of food in making 
peace term$ work is emphasized by 
the fact that the world’s first inter- 
national organization was set up to 
help consumers and food producers 
plan for a better-fed world. The 
United Nations’ Food and Agricul- 
ture Organization (FAO) grew out 
of the meeting held at Hot Springs, 
Va., in May, 1943, and was launched 
as a full-fledged international organi- 
zation in Quebec, Canada, in Oc- 
tober, 1945. FAO is concerned not 
so much with the theories and the 
terms of peace as with the establish- 
ment of conditions that will help to 
make peace. 

Two thirds of the world’s people 
never have had enough to eat or 
the right kind of food to promote 
health. In the past it was accepted 
as a foregone conclusion that hunger 
was the inevitable lot of a large pro- 
portion of mankind, even though 
two thirds of the people in the world 
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were engaged in agriculture. Even 
those who produce the food do not 
get enough of it or the right kind 
of it. Today, science can provide 
information on how to _ produce 
enough food to-feed the world, and 
FAO is a first step toward putting 
that information to work by joint 
planning. 

The objective of FAO according 
to a timely editorial” on the subject 
“is to dig out agricultural and food 
facts on a world-wide scale, bring 
them together, analyze them, inter- 
pret them in terms of their best use 
to all concerned, and to make them 
available to all member nations. The 
Food and Agriculture Organization 
can recommend national and inter- 
national action but has no authority 
to enforce its recommendations. Its 
force lies in its appeal to the practical 
reason and conscience of people.” 

It is noticeable that nutrition is 
mentioned and emphasized _repeat- 
edly in the FAO articles of organiza- 
tion. The science of nutrition ties in 
on the one hand with the agriculture 
of nations and on the other with the 
nation’s health; thus the FAO be- 
comes a clearinghouse for nutrition 
problems of world-wide interest. To 
quote again from the editorial just 
mentioned: 

“Tt will be the job of the Food and 
Agriculture Organization to bring 
together information on all phases 
of nutrition and weave it into the 
broad fabric of science and economics 
to make recommendations for a 
better-fed world. These recommen- 
dations can then be passed on to 
nations, upon request, and advisory 
aid can be given them in the estab- 
lishment of better records of their 
dietary needs, ...and in making 


7 Consumers’ Guide 11:3, 1945, 





surveys that will, in turn, supply 
broader information to other coun- 
tries to fill in the world picture of 
nutritional science.” 

The wartime food policy of Great 
Britain with the resultant improve- 
ment in national health is conclusive 
evidence that national planning for 
better nutrition pays dividends. The 
program was a matter of careful 
planning of home production, of im- 
ports, reduction in waste and an 
equitable distribution of the foods 
available. Moreover, the kind of food 
produced or imported was planned 
to meet the nutritional needs of the 
population and was not left to chance 
as formerly. In Scotland, the five 
years of altered dietary habits re- 
sulted in no adverse influence on the 
health of the population. During 
these same years there was a reduc- 
tion in infant mortality, in stillbirths 
and in maternal death rates, and the 
productivity per head was the high- 
est in the world. From height, weight 
and growth data the condition of the 
children was also “highly satisfac- 
tory,” according to the reviewer, who 
concludes as follows: § 

“This example of governmental 
planning from England may well 
serve as a pattern for international 
planning for the application of the 
science of nutrition to the difficult 
feeding problems to be met in the 
whole of Europe and in the Far East 
in the days to come. For . . . ‘if we 
do not plan for peace with a fairer 
distribution of the resources of the 
world, we must plan for war. But 
plan we must.’ ” 

Can a nurse, a social worker, a 
homemaker or anyone interested in 
one’s own health, that of one’s family 
or community or of mankind in gen- 


8 Editorial: Nutrition Rev. 3:249, 1945, 
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eral afford not to know something 
about this timely subject? 


PRIMITIVE MAN AND HIS 
FOOD HABITS 


Food has always been recognized 
as one of the most vital necessities of 
life. Man’s interest in its nutritive 
qualities began before the dawn of 
civilization, and it has continued to 
grow throughout the ages. This in- 
terest did not develop into a distinct 
science of nutrition until the twenti- 
eth century. 

Egypt. On an old malleene found 
in Egypt several years ago there is 
engraved what is perhaps the oldest 
manuscript in existence. It is a copy 
of an old papyrus that dates back 
to about 3400 B.c. It was written as 
a hymn of praise to the God Ptah, 
extolling him as the supreme Sun 
God. The manuscript reveals the ex- 
istence of a government that appar- 
ently was vitally interested in food, 
for it reads: 

“And thus the stations [official po- 
sitions | were made and the functions 
[of government] were assigned, 
which furnished all nutrition and 
all food. ... Everything has come 
forth from him, whether food, or 
nutrition, or food of the gods, or any 
good thing.” ® 

Babylonia. The interest of the an- 
cients in food and in dietary matters 
is shown, it will be remembered, by 
the Biblical story of Daniel and his 
three companions who were chosen 
to stand before King Nebuchadnez- 
zar of Babylon as “youths in whom 
there was no blemish ... and un- 
derstanding science.” They were to 
receive daily a portion of the king’s 


dainties and his wine. But Daniel 
’ Breasted, J. H.: The Dawn of Con- 
science, New York, Scribner, 1933. 


objected to this regimen, much to 
the consternation of the chief eunuch, 
who feared the king’s displeasure if 
these young men’s  countenances 
should be “worse-looking than those 
of other youths.” Daniel then insti- 
tuted what was probably the first 
dietary experiment when he _per- 
suaded the chief eunuch to allow him 
and his companions to be given, for 
a period of ten days, a diet of pulse 
(legumes, such as peas, beans and 
lentils) in place of the king’s meat, 
and water in place of his wine. It 
will be remembered that at the end 
of the ten days, they looked so well 
that they were allowed to continue 
in their own way, and at the end of 
their three years’ training, the king 
found them “ten times better than 
all the magicians and enchanters that 
were in all his realm.” Thus we see 
a beginning, at about 600 B.c., of an 
appreciation of things “scientific,” 
even though a very meager fund of 
knowledge existed. Confidence in 
magic was beginning to wane. 

Greece. Primitive man soon learned 
to associate his diseases with his food 
supply. Even the medicine man of 
the time was primarily interested in 
the food of the patient. Having noth- 
ing but his own experience as a 
guide, it is not surprising that many 
erroneous ideas prevailed. There was 
no one to challenge seriously these 
ancient superstitions until the Greek 
Hippocrates arrived on the scene of 
action, about 460 s.c. He, however, 
does link the development of medi- 
cine to that of nutrition, for he *® 
writes: 

“Let us inquire therefore what is 
admitted to be medicine. . . . To me 
it appears... that nobody would 
have sought for medicine at all, pro- 


10 Quoted by Lusk, Graham: Clio Medica, 
Nutrition, New York, Hoeber, 1933. 
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vided the same kinds of diet had 
suited with men in sickness as in 
good health. . . . For cheese does not 
prove equally injurious to all men, 
for there are some who can take it 
to satiety without being hurt by it 
in the least, but on the contrary it is 
wonderful the strength it imparts to 
those with whom it agrees; but there 
are some who do not bear it well, 
their constitutions are different, and 
they differ in this respect, that what 
in their body is incompatible with 
cheese is aroused and put in com- 
motion by such a thing; and those 
in whose bodies such a humor hap- 
pens to prevail in greater quantity 
and intensity, are likely to suffer the 
more from it. But if cheese had been 
pernicious to the whole nature of 
man, it would have hurt all. Who- 
ever knows these things will not suf- 
fer from it.” 


DAWN OF THE EXPERI- 
MENTAL METHOD 


While Hippocrates challenged the 
old order of things, it was not until 
after the beginning of the Christian 
era that the experimental method 
really came into vogue. Galen (a.p. 
130 to 200), after finishing the medi- 
cal course of his time, went from 
Greece to Alexandria in Egypt, where 
he was allowed to dissect the bodies 
of executed criminals. Later he ex- 
perimented upon hogs and, as a result 
of his experiments, concluded that 
the stomach was a place in which 
food could be resolved into particles 
sufficiently small to be absorbed. 

Experimental research as a_neces- 
sary factor in the study of medicine 
was given a great impetus by Galen. 
However, for more than a thousand 
years after his death little progress 
was made. During the sixteenth cen- 


tury Leonardo da Vinci of Italy con- 
tributed to the fundamentals of medi- 
cine his unsurpassed anatomic draw- 
ings. About the seventeenth century 
progress in medicine began in reality: 
Harvey demonstrated the circulation 
of the blood. In the eighteenth cen- 
tury Lavoisier, a French scientist, 
became interested in the study of 
metabolism, or what becomes of the 
food after it is digested in the body. 
Lavoisier was followed in the nine- 
teenth century by such illustrious men 
as Liebig, Boit and Rubner. This 
brings us to modern times with a 
world-wide interest in nutrition re- 
search. Lusk, Chittenden, Mendel, 
McCollum, Murlin, Benedict, Sher- 
man and M. S. Rose are among the 
many outstanding men and women 
who have contributed to the present 
knowledge in this field. 


EVOLUTION IN NUTRITION 
RESEARCH 


Early in the twentieth century re- 
search workers in food chemistry and 
in physiology in Europe and in 
America became aware that there 
was something in natural foods other 
than protein, fat, carbohydrate and 
minerals. Using rats and other ani- 
mals as experimental subjects, they 
demonstrated the presence and the 
necessity of “accessory food factors,” 
later called vitamins. They also dem- 
onstrated the need of good-quality 
protein for the growth of animals, 
and that quality depended upon the 
protein constituents amino acids. 
Later the concept of the number and 
the type of minerals needed for 
growth came to include trace ele- 
ments as well as those present in 
larger amounts. Then followed in 
rapid succession studies in essential 
fatty acids, hormones, enzymes, chem- 
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ical regulators and intermediary prod- 
ucts of digestion and metabolism. 
Research methods and scientific 
tools have kept pace with changing 
concepts. First, the chemist analyzed 
foods for protein, fat, total ash and 
moisture, and assumed the balance 
to be carbohydrate in nature. Then 
he analyzed the ash for its specific 
mineral constituents. Later, animal- 
feeding experiments supplemented 
the chemist’s data by showing that 
the hitherto unrecognized food fac- 
tors were necessary for growth and 
that the rate of growth could be used 


_ to measure the presence of such sub- 


stances—bio-assays. Animals were also 
used for studying the end products 
of metabolism of specific substances. 

Much of this early research was 
sporadic, individual investigation. 
Each scientist chose his subject and 
his method of approach with results 
that might or might not compare 
with those from other laboratories. 
It also became apparent that observa- 
tions made on one species of animal 
might not be true for others, or for 
man. Thus the use of many different 
animals and human subjects necessi- 
tated development of new and suit- 
able methods. The intricate jigsaw 
puzzle of nutrition was being con- 
structed the hard way, but eventu- 
ally several pieces fitted together and 
a more co-ordinated plan of research 
became possible. Groups of labora- 
tories reached agreement as to the 
problems that needed investigation 
and the methods to be used in their 
investigation, and pooled their ef- 
forts to obtain quicker and more 
conclusive results. The National Re- 
search Council and the Office of Ex- 
periment Stations are two agencies 
that have taken a hand in this co- 
ordinating effort in the field of nutri- 


tion. 


More recently it was realized that 
too few of the new scientific facts 
about nutrition were really being put 
to work for human betterment be- 
cause of firmly established food hab- 
its. Therefore, research in the food 
habits of individuals and population 
groups, and in what happens to food 
between producer and consumer, has 
broadened the approach to applied 
nutrition. Methods for the study of 
food habits were explored by the 
Committee on Food Habits of the 
National Research Council, and a 
manual published in 1945 will help 
to co-ordinate future research in this 
field. 

Agriculture is promoting research 
in the nutritive quality of foods grown 
under different conditions. The United 
States Plant, Soil and Nutrition Lab- 
oratory at Ithaca, N. Y., and many 
other laboratories are devoting atten- 
tion to the effect of soil constituents, 
fertilizers, moisture, climate and hours 
of daylight upon the nutritive qual- 
ity of food plants. Even seed cata- 
logues are beginning to list the vita- 
min and the mineral content of dif- 
ferent varieties of vegetables for the 
information of the home gardener. 
In the future, fruits and vegetables 
of highest nutritive value, rather than 
the fanciest pack, may bring pre- 
mium prices in the market if the 
public continues to grow nutrition- 
conscious. 

As the scope of fundamental and 
applied research in nutrition broad- 
ens, the combined skills and knowl- 
edge of many different sciences are 
necessary. In a review article Macy = 
summarized the present situation: 


11 Manual for the Study of Food Habits, 
Committee on Food Habits, National Re- 
search Council, Washington, 1945. 

12 Macy, I. G.: Nutrition Rev. 3:98, 1945 
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“Nutrition research is conducted 
in the laboratories 
schools, agricultural-experiment _ sta- 
tions and food manufacturers with 
human subjects, animals, _ plants, 
micro-organisms, by chemists, physi- 
cists, biologists, physiologists, bacteri- 
ologists, biometricians, physicians, 
home economists, dietitians, sociolo- 
gists, economists and agriculturists. 
Scientists working in different spe- 
cialties have pooled their efforts to 
obtain more complete knowledge of 
the foods we eat and of the physio- 
logic processes that utilize them. In- 
deed, in its development, application 
and progress, the science of nutrition 
embraces most, if not all, of the 
sciences.” 

The results of nutrition and bio- 
chemical research are applicable both 
in normal and in abnormal condi- 
tions. The discovery of thyroid ex- 
tract, adrenalin, insulin and, more 
recently, liver extract has thrown light 
on the way in which food is utilized. 
Insulin has come to make tolerable 
and profitable the life of the diabetic; 
and because of liver extract the plight 
of the sufferer from pernicious ane- 
mia is no longer hopeless. 

These and many other facts have 
been contributed by these modern 
magicians, the research workers. Mc- 
Lester *3 says: 

“The great discoveries of recent 
years have excited the interest of 
everyone, laymen and _ physicians 
alike, and today medical men are 
keenly alive to the vastly important 
part which nutrition plays in the pre- 
vention and treatment of disease. A 
radical change in the conception of 
the nutritive needs of the sick person 
has come about.” 


18 McLester, J. S.: 
1934. 
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of hospitals, — 


CONTEMPORARY DEVELOP- 
MENT OF NURSING AND 
DIETETICS 


History seems to indicate that Flor- 
ence Nightingale was as much the 
mother of the profession of dietetics 
as the founder of the nursing profes- 
sion. Her biographer, Sir Edward 
Cook, reports that when she went 
to Scutari at the time of the Crimean 
War in 1854 she was at once con- 
fronted with the food problem. Forty- 
five hundred soldiers were lying on 
cots in corridors and elsewhere, the 
sick and the wounded occupying from 
three to four miles of space. The 
kitchen for these thousands of men 
was located at the extreme end of 
the hospital. It took from three to 
four hours to serve the ordinary din- 
ner, and there were no facilities for 
preparing delicacies for the critically 
ill. It is reported that within ten days 
after her arrival not only had she 
established two “extra diet kitchens” 
but she had fitted up an impromptu 
kitchen on a staircase, and from these 
diet kitchens 800 men were supplied 
daily with such foods as chicken 
broth, arrowroot gruel and other sick- 
room delicacies. In addition, she or- 
ganized the laundry. Then she went 
to the battlefront—to the hospital at 
Balaclava. “She was anxious to in- 
spect these hospitals, to increase the 
eficiency of the female nurse estab- 
lishments and, in particular, to intro- 
duce those washing and cooking ar- 
rangements which had been produc- 
tive of so much benefit at Scutari.” 

In her own “Notes on Nursing” 
and “Notes on Hospitals,” she makes 
many comments that are still apropos. 
After discussing the importance of 
variety and the proper cooking of 
food, she says: 

“I have often been surprised by the 
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primitive kitchens of some of our 
civil hospitals with which little vari- 
ety of cooking is possible. It shows 
how little diet and cooking are yet 
thought of as sanitary and curative 
agents. . . . It is singular that while 
so much care is taken to provide 
good medicine properly made up, so 
little care is bestowed on the cooking 
of that which is of more importance 
than most medicines.” 

The nursing profession from its 
beginning and until quite recent 
times was responsible for the dietary 
work in hospitals. The ‘nurse to whom 
the special phase of work was as- 
signed was often called a dietist; in 
fact, this term was used in some 
branches of government work until 
recent years. A movement was started 
about 1890 in some of the hospitals 
in the eastern part of this country 
to place a woman specially trained 
in foods and in food preparation in 
charge of the special diet kitchen— 
at first to teach their nurses how to 
prepare foods for the sick. A gradu- 
ate of a cooking school in the East 
was employed by Johns Hopkins 
Hospital to instruct its nurses in 
cooking. She was probably the first 
resident teacher of sickroom cookery. 
A little later, in the spring of 1893, 
the Presbyterian Hospital in Phila- 
delphia decided to start a diet kitchen 
in which the nurses would be taught 
to cook, and at the same time the 
patients in the private wards would 
be given the food prepared by these 
nurses. This diet kitchen was pre- 
sided over by a graduate of another 
cooking school in the East. She was 
given the title “superintendent of 
diet.” Just when the word dietitian 
was first applied to this type of food 


specialist is not known, but it must 
have developed within the following 
ten years. 

Threefold Responsibility in Dietary 
Treatment. It is not surprising, in 
view of the rapid advancement in the 
science of nutrition and in the ad- 
ministrative phases of feeding large 
numbers of sick people, that special- 
ists in this field of knowledge should 
have invaded the hospital field. Nev- 
ertheless, the dietary treatment of the 
sick is a threefold responsibility that 
rests upon the medical, the nursing . 
and the dietary departments. Only by 
perfect teamwork can the best results 
be obtained. 

The decision as to what the patient 
shall be fed is frequently left to the 
private-duty nurse. It is highly im- 
portant that she have more than a 
brief course in this subject, and that 
the sum total of her knowledge of 
dietetics be not limited to liquid, soft, 
and light diets. She should be able 
not only to fill a dietary prescription 
accurately but to observe its effects 
and report intelligently on them to 
the doctor. She must also take ac- 
count of the psychologic factors af- 
fecting appetite and digestion, and 
make every effort to induce a patient 
to eat essential foods. 

To know foods and to use them 
as a means of maintaining and restor- 
ing health, just as she knows the uses 
and the effects of medicines, is the 
big objective in the nurse’s study of 
dietetics. To know how to make vari- 
ations from the normal diet in dis- 
eased conditions, she must know food 
values so as to be able to keep her 
patient well-nourished while adjust- 
ing to restrictions imposed by disease. 
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IMPROVEMENT POSSIBLE 


Food and nutrition experts have 
been preaching and teaching the 
value of better food for decades. The 
results of their efforts are evident but 
uneven and difficult to evaluate. Some 
evidences of their accomplishments 
are given in the following two sec- 
tions of this chapter. The National 
Nutrition Conference, held in 1941, 
stimulated a more active interest 
among both professional and_ lay 
groups and encouraged implementa- 
tion of nutrition programs at federal, 
state and local levels. The Nutrition 
Conference report concluded with 
the following comments regarding 
the implications of such a national 
nutrition program: * 

“There seems no reason to doubt, 
on the basis of present evidence, that 
just as, by the use of modern medical 
science, we have conquered diseases 
that took an enormous toll of life in 

1 Proceedings of National Nutrition Con- 


ference, 1941, Nutrition Division, Office of 
Defense Health and Welfare, Washington. 
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the past, so by the use of the modern 
knowledge of nutrition we can build 
a better and a stronger race, with 
greater average resistance to disease, 
greater average length of life and 
greater average mental powers. 
“This can be done by the conquest 
of hunger—not only the obvious 
hunger man has always known, but 
the hidden hunger revealed by the 
modern knowledge of nutrition.” . 
The problem now is to put this 
knowledge to work so that the fore- 
going prediction may be realized. 
Scientific nutrition cannot solve the 
problem until people are more gener- 
ally aware that there is room for 
improvement in the physical status 
of people who think of themselves as 
well. Experiences with groups of per- 
sons in institutions where the physi- 
cal status was observed and recorded 
before and after making an improve- 
ment in the type of food served have 
demonstrated that a change in food 
alone can make a big difference. 
Making food attractive tempts peo- 
ple to eat, and making nutrition in- 
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formation attractive tempts people to 
use it. Leaders must first be shown 
that the use of nutrition information 
is worth while for themselves, then 
they can more successfully pass it on 
to those with whom they are work- 
ing. In the following three sections 
of this chapter an attempt is made to 
give professional workers some good 
arguments that show why nutrition 
education is necessary and what it 
can accomplish. Some of the instances 
cited are suitable for use in popular 
talks to lay groups. It does little good 
to start giving people nutrition in- 
formation before they are persuaded 
that they themselves can profit by it 
and that it is not difficult to put into 
practice. 


PREVALENCE OF NUTRI- 
TIONAL DEFICIENCIES IN 
mre UNITED, STATES 


A review of the prevalence of im- 
paired nutrition and its significance 
affords concrete evidence and _ infor- 
mation that every health worker can 
use to advantage. The time has come 
when chronic ill-health cannot be ac- 
cepted complacently without check- 


ing on food habits as a possible con- - 


tributing factor. 

The national nutrition program 
emphasized the need for such a re- 
view to provide workers in all phases 
of the program with the facts about 
nutrition in the United States. The 
National Research Council commit- 
tee report on “Inadequate Diets and 
Nutritional Deficiencies in the United 
States, Their Prevalence and Signifi- 
cance” * met that need admirably in 
1943. The committee assembled and 

2 National Research Counc'l Bulletin 109, 
Inadequate Diets and Nutritional Deficiencies 
in the United States, Washington, Nov., 
1943, 


re-evaluated the results of dietary sur- 
veys and nutritional appraisal of pop- 
ulations groups reported in widely 
scattered scientific journals during 
the preceding decade. The review 
also contains considerable material 
previously unpublished, and is a 
valuable reference for public-health 
workers and nutritionists. 

Attention is also called to a distinc- 
tion that should be made between 
the extent to which diets are inade- 
quate, as shown by surveys, and the 
prevalence of deficiency states, as 
measured by thorough health and 
medical examinations of individuals 
and/or measurements of nutritional 
status by recently developed technics. 
Many more dietary surveys have been 
made, and of larger groups, than 
have been possible for nutritional-sta- 
tus studies. The latter demand more 
time, more skilled personnel and 
more elaborate equipment. The ideal 
plan would be to have dietary sur- 
veys parallel nutritional-status studies 
in order to obtain evidence of the 
degree of correlation. Accurate fig- 
ures for minimum dietary require- 
ments and optimum dietary allow- 
ances can only be arrived at by such 
co-operative studies. 

Dietary surveys have indicated, as 
often quoted, that one third of our 
population are eating diets below the 
optimum level in one or more re- 
spects. This does not mean that one 
third of the nation is malnourished, 
as has sometimes been the faulty con- 
clusion drawn from dietary ‘surveys. 
Diets judged to be faulty by present 
standards may be adequate for some 
individuals in a group, but by and 
large they predispose the average 
member of such groups to the possi- 
bility of physical ills and defects re- 
sulting from the habitual undernutri- 
tion. 
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The summary of this bulletin states 
that “all evidence from numerous 
surveys over the past ten years to 
the present (1943) among persons 
of all ages in many localities is with- 
out exception in complete agreement 
that inadequate diets are widespread 
in the nation. 

“It has long been recognized that 
other circumstances besides deficient 
diet impair nutrition. Certain  so- 
called conditioning factors, such as 
physical exertion, light, trauma of 
several kinds and disease, raise the 
requirements for essentials. There- 
fore, adequate intake is an individual 
matter related to the conditioning 
factors in operation. If these factors 
are sufficiently severe, even optimum 
intake may not completely protect 
against their force during the period 
of maximum operation. It is evident 
that many factors affect nutritional 
status. 

“But evidence that deficient diet or 
conditioning factors are in operation 
at some particular point of time gives 
only a slight and incomplete concep- 
tion of the full scope of their influ- 
ence and effects. The frequency and 
duration of their operation is ex- 
tremely important. Thus time, which 
for persons is age, is a significant 
factor. Few people eat at an adequate 
diet every day during their lifetime. 
Rather, there are numerous or pro- 
tracted periods when the diet is 
faulty. Similarly, few people escape 
the operation of conditioning factors 
at frequent or lengthy periods in 
their life. The repeated or protracted 
operation of faulty diet or various 
conditioning factors slowly leads to 
cumulative effects in deficiency states. 

“All the data from numerous sur- 
veys with new methods among per- 
sons of all ages in many regions are 
entirely in accord in showing that 


deficiency states are rife throughout 
the nation. Relatively few are the tra- 


‘ditional severe, acute types. Most are 


milder in intensity and gradual in 
their course. Predominantly they are 
subacute or chronic states—some 
marked, but very many mild or 
moderate.” 

The application of existing knowl- 
edge of the significance of optimum 
nutrition for health is slow, as are 
all preventive or prophylactic meas- 
ures in public health. The benefits 
lack drama and can be measured with 
difficulty only after years of work. 
There have been premature and 
exaggerated claims for the immediate 
benefits to be derived from optimum 
versus merely adequate nutrition. 
“Nevertheless,” concludes this re- 
port, “keeping in mind the view 
that buoyant health, not just passable 
health, is the objective of modern 
health philosophy and practice, the 
evidence now available, incomplete 
as it may seem, leads to but one con- 
clusion: it is that there is a real 
difference, as measured in terms of 
growth, development and general- 
health record between optimum and 
just adequate nutrition; and_ that 
every practical effort should be made 
to apply this knowledge in the inter- 
est of human welfare.” 


IMPROVED NUTRITIONAL 
STATUS FOLLOWS BETTER 
FOOD 


Observation of persons in institu- 
tions or under close supervision 
where physical status or efficiency 
has been measured before and after 
making improvements in the type 
of food eaten has shown that food 
can make a difference. This may be 
measured by various criteria such as 
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growth, work efficiency, freedom 
from infection, and mental ability. 
A few examples will suffice. For fur- 
ther details the student is referred to 
the National Research Council Bulle- 
tin 109, reviewed in the preceding 
section of this chapter, and to origi- 
nal publications. 

In a boarding school in England,* 
boys from 6 to 11 years of age were 
divided into groups and given supple- 
mentary foeds. The most striking dif- 
ference was noted between the con- 
trol group on a good average school 
diet and the group receiving an extra 
pint of milk a day. During the first 
year those in the control group gained 
on the average 3.85 pounds in weight 
and 1.84 inches in height, while those 
receiving the extra milk gained 6.98 
pounds and 2.63 inches. Similar gains 
have been reported in this country 
as a result of supplementary feeding 
through school lunches. 

A study was also made in Eng- 
land* of boys drafted for military 
service and rejected because of under- 
development or other defects possibly 
of nutritional origin. After several 
months in camp under an optimum 
nutritional regime, 87 per cent of a 
group of 834 passed physical exami- 
nations in which they had failed 
before. ; 

The effect of prenatal diet on the 
welfare of mother and infant is one 
of the most convincing demonstra- 
tions of the past decade of what good 
nutrition can accomplish. For discus- 
sion of these findings and their sig- 
nificance see Chapter 15, “Nutrition 
During Pregnancy and Lactation.” 

Improvement in work efficiency has 
been reported from several industries 

8 Thid. 

4 Borsook, H.: Milbank Mem. Fund Quart. 
23:113, 1945. 


where good food was provided for 
workers following less adequate facili- 
ties. A well-controlled experiment on 
a large number of Lockheed aircraft 
workers in California was conducted 
by giving a multiple vitamin con- 
centrate to one group and _ placebos 
(blanks) to another comparable 
group. The differences were not 
striking for the first few months, but 
by the end of the year the supple- 
mented group showed a reduction of 
18.6 per cent in absenteeism and a 
lower rate of labor turnover than 
the control group. The over-all gain 
to production was 4.1 per cent, or 
10.5 working days per man per year. 
Although this experiment was con- 
ducted with vitamin concentrates in- 
stead of food supplements, the results 
show that there was room for im- 
provement in the food nutrients in- 
gested. 

In contrast with the preceding ex- 
periment, work-efficiency tests con- 
ducted on men receiving regular 
army-garrison rations in Minnesota,” 
one group with and one without 
daily supplements of a multiple vita- 
min preparation, showed no signif- 
cant differences. When the ration was 
already adequate, the supplements 
gave negative results. The results of 
these last two experiments should be 
compared, because in both cases vita- 
min supplements were used for ex- 
perimental expediency, but positive 
results were obtained only with the 
aircraft workers where there was no 
control over the food provided and 
where dietary surveys showed that 
many of the men were not eating 
well-chosen diets. 

As a last example of what nutri- 
tion can accomplish, the work of 


5 Keys, A., and A. F. Henschel: J. Nu- 
trition 23:259, 1942. 
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Harrell ® with children in an orphan- 
age shows that improved learning 
ability can result from dietary supple- 
mentation. For one group of children 
the orphanage diet, which contained 
about .9 mg. per day of thiamine, was 
raised to 2.9 mg. by the addition of 
2 mg. At the beginning of the study 
there was no essential difference be- 
tween Group A (controls) and Group 
B (supplemented) as to their relative 
standing in 18 different tests designed 
to check both mental and_ physical 
ability. After 6 weeks the B group 
receiving thiamine had test scores 27 
per cent above the A group on the 
same series of 18 tests. 


POPULAR GUIDES FOR 
BETTER NUTRITION 


For many years nutritionists have 
offered homemakers easy guides for 
meal planning. Few people want to 
be bothered with calculations when 
buying and preparing food for their 
families. These dietary patterns differ 
slightly in their wording or order of 
items and give essentially the same 
advice. Several commercial agencies 
have offered these guides in colorful 
pictorial form. One of the best known 
of these is “The Guide to Good Eat- 
ing,” prepared by the National Dairy 
Council. 

The following basic dietary pat- 
tern is being adopted by this text for 
repeated use in discussion of nutri- 
ents provided and in the planning 
of therapeutic diets: 


Bastc Dietary PATTERN FoR ONE Day 


Milk: 1 pint for adults; 1 quart or more 
for children 


® Harrell, R. F.: Teachers College Colum- 
bia University Contributions to Education, 
No. 887, Bureau of Publications, Teachers 
College Columbia University, New York, 
1943. 


Meat, poultry or fish: 1 or more servings 
daily 


~ Eggs: 3-5 a week; 1 daily preferred 


One other protein food (cheese, nuts, 
legumes): | serving 

Fruits, fresh, canned or frozen: 2 or more 
servings—I citrus or tomato 

Vegetables: 3 servings—1l green or yel- 
low, 1 potato, 1 other 

Bread, whole-grain or enriched: Amount 
depending on need 

Cereal, whole-grain or fortified: As de- 
sired 

Butter or fortified margarine: 2 or more 
tablespoonfuls 

Other food to satisfy appetite and com- 
plete growth and activity needs 


Such a pattern allows for consider- 
able variation to meet the differences 
in taste preferences, nationality food 
patterns and cost. During the war 
certain modifications were also neces- 
sitated by food shortages and ration- 
ing, but at no time were people un- 
able to get some types of food from 
each group. 

From this earlier listing of dietary 
needs was evolved the “Basic Seven” 
food chart (Fig. 1). This chart was 
issued in poster and in pamphlet 
form, and was used extensively by 
the food industries in advertising. 
Even though this was first published 
during the war as a part of the 
national nutrition program, the in- 
formation is just as sound today and 
the 1946 revision shown in Figure 1 
is a good device for teaching and 
checking food habits. 

Various nutrition films have also 
been produced and used for popular 
education in nutrition. The one en- 
titled “Something You Didn’t Eat” 
by Walt Disney, released in 1945, is 
a full-color cartoon using the “Basic 
Seven” theme. Popular talks on nu- 
trition are often more impressive if 
accompanied by one or two short 
films, facilities permitting. 
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THE BASIC 7 FOOD GROUPS 


YELLOW VEGEr, 












A 


1 or more 


servings 


2 or more 


servings 






Children, 
3 to 4 cups milk 
Adults, 


2 or more cups 


Fic. 1. Poster issued by Bureau of Human Nutrition and Home Economics, 
U. S. Department of Agriculture, Washington. 


IMPROVED FOOD CHOICES 
FOLLOW NUTRITION 
EDUCATION 


It is difficult to evaluate the results 
of educational programs such as the 
National Nutrition Program during 
the war, but sometimes the trends in 
food consumption over an extended 
period of time are indicative. A long- 
time study of the available food sup- 
plies in this country made by the 


United States Department of Agri- 
culture’ reveals that the nutritional 
value of the average diet has in- 
creased far above the rise in the 
quantity of food consumed from 1930 
to 1945. These data may serve as a 
measure of achievement in a sense. 
The charts on page 19 are worthy 
of careful study to appreciate what 
7 Nutritive Value of the Per Capita Food 
Supply 1909-1945, U. S. Department of Ag: 
riculture, Washington, June, 1946. 
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has been happening compared with 
the average for 1935-1939, used as the 
base line 100. 

' During the years 1930 to 1945 the 
energy value of the national food 
supply remained fairly constant, 
around 3,300 calories per capita, with 
a slump during the depression years. 
In contrast with the calories are the 
figures for the specific nutrients dur- 
ing the same period. An aroused 
public interest and a popular educa- 
tional campaign backed by sound sci- 
entific information deserve a good 
share of the credit for this improve- 
ment in food habits. 

An increased rate of improvement 
shown in most of the graphs dates 
from 1941 or 1942, when the Na- 
tional Nutrition Program was at its 
peak. The individual curves reflect 
various other influences. The enrich- 
ment program was responsible for 
the marked upward swing in iron, 
thiamine, riboflavin and niacin in 
1941 and 1942, although the increased 
use of whole grains had started a 
rise in these factors even before that. 
An increased use of citrus fruits and 
tomatoes dating back some years ac- 
counts for the earlier rise in ascorbic 
acid. More meat, poultry and fish 
were partially responsible for the rise 
in protein. Milk and egg consump- 
tion has also helped to boost the pro- 
tein, along with calcium and ribo- 
flavin. Vitamin A remained remark- 
ably constant for eleven years and 
then rose abruptly, beginning in 
1941, paralleling the nationwide em- 
phasis on victory gardens and the 
use of more green and yellow vege- 
tables. 

While these results are encourag- 
ing, they should not leave us with a 
feeling of complacency. There is still 
room for improvement. The income 
of many people has not risen, while 


the cost of living has advanced rap- 


_idly. Some cannot afford food even 


as good as they had formerly. Others 
have been completely indifferent to 
nutrition education. Therefore, it is 
apparent that there can be no letup 
in our efforts to provide everyone 
with both the money and the knowl- 
edge to buy adequate food. It has been 
estimated that if all families in the 
country were to consume even mod- 
erate-cost food in amounts to afford 
good nutrition, there would have to 
be at least one fifth more milk, citrus 
fruits and tomatoes than were avail- 
able in 1943 and twice the quantity 
of green and yellow vegetables. 


NUTRITION IN COMMUNITY 
HEALTH PROGRAMS 


Community health programs have 
always had as a chief objective 
prevention or prophylaxis against 
disease, but only recently have pub- 
lic-health officials come to the real- 
ization that health education should 
include nutrition as well as a knowl- 
edge of how to prevent the spread of 
infections; that public-health meas- 
ures in a community should include 
attention to the kind of food served 
in schools, factories, institutions and 
restaurants, as well as to inspection 
of the water and the milk supply and 
the hygiene of food establishments. 
Education and opportunity for good 
nutrition are destined to become a 
major part of every community health 
program, because it is now generally 
recognized that optimal health is 
not possible without the right food 
and that suboptimal health is fre- 
quently responsible for indigence, 
delinquency, discomfort, inefficiency 
and potential disease. 

To attack new problems in the 
field of public health is never simple, 
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and that of malnutrition is especially 
complex, because it has medical, so- 
cial, economic and psychologic as- 
pects. In any community it requires 
the co-operation of all public and 
private agencies with a broad vision 
on the part of administrators, staff 
and especially family case workers as 
to the part that better food can play 
in improving the health of their cli- 
ents. Many times they are so con- 
cerned with family relations and 
budget problems that there is little 
time or inclination to investigate the 
food used by the family, when this 
may have a direct bearing on the 
ability of one or more members of 
the family to get along with others 
and make a living. 

In recent years a number of health 
programs in which nursing service 
is an important factor have been 
initiated throughout the country 
These services may be under public 
or private auspices. Some public or- 
ganizations, such as state, county 
and local departments of health and 
departments of education, may main- 
tain nursing services. Many com- 
munities also have a_ visiting-nurse 
service under private auspices. The 
function of a public-health nursing 
service may be entirely educational, 
or it may be a combination of health 
education and bedside care. Checking 
the food habits of the family or the 
individual may disclose glaring de- 
ficiencies that could be corrected eas- 
ily within the existing food budget. 

The nurse has an opportunity to 
carry practical nutrition into many 
homes untouched by other services. 
She must be prepared to give neces- 
sary instruction in regard to food 
selection, as she will handle few cases 
in which some improvement is not 
required. It is strongly recommended 
that a well-trained nutritionist be in- 





cluded on the staff of the larger 
organizations to serve as consultant 


‘and to plan a broad nutrition pro- 


gram in which public-health nurses 
may play an important role. In 
smaller communities where the nurs- 
ing service cannot afford a full-time 
nutritionist, assistance and _ advice 
may be obtained through consultant 
services established by the local nu- 
trition committee, by the Red Cross 
or by other community agencies. 
Nurition research is advancing at 
such a rapid pace that the nurse needs 
the help of a specialist so as to keep 
in touch with new developments. 

The nurse may be of great assist 
ance in helping a patient to carry out 
the doctor’s orders concerning special 
diets and to fit the diet into the 
family food plan. In assisting with 
such a program for one member of 
the family, improvement in food se- 
lection for the family as a whole may 
incidentally result. Stern * in describ- 
ing the fundamental approach to the 
education of a clinic patient says: 
“The fulfillment of the diet plan 
depends on the successful education 
of a patient in the principles under- 
lying his diet. These must be pre- 
sented to him clearly and simply.” 
This also applies to the patient in 
the home. In many instances poor 
health that cannot be traced to any 
organic disease can be corrected by 
helping the patient to secure an ade- 
quate, normal diet. 

To change ingrained food habits 
is usually a slow process and im- 
provements can be made only one 
at a time. It is a worth-while accom- 
plishment, for instance, to induce a 
family to purchase an adequate 
amount of milk, since that in itself 
makes such a significant contribution 


8Stern, F.: Applied Dietetics, Baltimore 
Williams & Wilkins, 1943, 
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to an otherwise poor diet. When 
money is scarce, it is particularly im- 
portant to be able to guide families 
in the selection of foods that will 
provide adequate nutrition for all 
members at low cost. Instruction may 
be needed in the preparation of food, 
and these suggestions should be made 
in the light of the facilities available 
ior cooking. 

In certain circumstances the nurse 
may have @ unique opportunity to 
promote better nutrition. She may be 
expected to make practical sugges- 
tions for securing the kind and the 
amount of food necessary during 
pregnancy and lactation (see Chap. 
15). She, may be called upon to help 
in preparation of the baby’s formula 
and, later, to advise on the introduc- 
tion of foods other than milk (see 
Chap. 16). Preschool and older chil- 
dren may need guidance in food 
habits, or the mother may have to be 
helped as to what foods to buy, how 
to prepare them and how to induce 
the children to eat the right food. 
When the children reach high-school 
age and begin to eat one meal away 
from home, good food habits estab- 
lished early count, but even then they 
may need guidance on how to choose 
the best lunch for the limited amount 
that they have to spend (see Chap. 
17). Adults and older people often 
fail to realize that their health also 
may depend upon the habitual con- 
sumption of an adequate diet and 
that good food habits can delay the 


progress of senility in older people 
(see Chap. 18). During convales- 
cence, when the period of acute ill- 
ness is passed, the public-health nurse 
can be of great assistance in suggest- 
ing foods that will hasten recovery 
and help the patient to adjust to a 
normal diet again. 


REVIEW QUESTIONS 


1. Discuss the prevalence of mal- 
nutrition in the United States. How 
have the data on this subject been 
obtained? 

2. What is the difference between 
information derived from dietary sur- 
veys and that obtained from nutri- 
tional-status studies, and how can 
each be used to advantage in nutri- 
tion education? 

3. Numerous popular guides have 
been published to help laymen select 
better food. Which of these guides 
with which you are familiar have 
been helpful to you? 

4. Have you obtained convincing 
evidence from this chapter or from 
other reading or experience that im- 
proved nutrition pays dividends? Cite 
instances that you consider most con- 
vincing. 

5. Health departments have long 
been responsible for prevention of 
communicable diseases. How will the 
addition of nutrition education alter 
the programs of health agencies? 
With which groups is nutrition edu- 
cation most effective? 
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Carbohydrates 


Chapter Topics 


SUGARS 
MONOSACCHARIDES OR SINGLE 
SUGARS 
DISACCHARIDES OR DOUBLE SUGARS 
POLYSACCHARIDES 
STARCH, GLYCOGEN AND DEXTRINS 


The carbohydrates are so called be- 
cause they are composed of carbon, 
hydrogen and oxygen, these last two 
elements being always present in the 
proportion found in water. These 
three elements—carbon, hydrogen and 
oxygen—in the form of carbohydrates 
make up the great bulk of all vege- 
table foods. They are the plant world’s 
store of potential energy synthesized 
by the action of sunlight and chloro- 
phyll from the water in the soil and 
the carbon dioxide of the air. (See 
Figure 5, page 28, diagram of the syn- 
thesis of carbohydrates in plants.) 
Except for lactose in milk and gly- 
cogen in liver, they are present only 
in traces in animal foods. 


SUGARS 


MoNosACCHARIDES OR SINGLE 
SuGARS 


Monosaccharides or single sugars 
are those that cannot be further split 
and yet remain a sugar, while the 
disaccharides or double sugars may be 
split into two single sugars. There are 
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three common single sugars: dex- 
trose (grape sugar or glucose), levu- 
lose (fructose or fruit sugar) and 
galactose. They are all readily soluble, 
and although there is thought to be 
some action upon them before they 
are absorbed, the tax on the digestive 
powers is slight. These single sugars 
are not as sweet as the disaccharide 
sucrose; dextrose, for example, is only 
two fifths as sweet. 

Dextrose occurs in fruits, being par- 
ticularly abundant in grapes. When 
these are dried to make raisins the 
dextrose can be seen in the form of 
little yellowish-white grains. Other 
fruits, most vegetables and honey con- 
tain some dextrose. Commercial glu- 
cose or dextrose, which is used in the 
manufacture of candies and sirups, is 
made by boiling starch or other carbo- 
hydrates with acids. The blood of all 
animals contains glucose in small 
amounts. 

Levulose, also known as fructose, js 
found in most fruits, in many vege- 
tables, and in honey, in which it 
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usually occurs in almost equal quan- 
tity with glucose. 

Galactose is not found free in na- 
ture, but results from the digestion of 
milk sugar or lactose. 


DIsAcCHARIDES OR Dovs.Le SUGARS 


The principal disaccharides are mal- 
tose, sucrose and lactose. Lactose is 
found in the milk of mammals, su- 
crose in the juices of many fruits and 
vegetables. Maltose may be found in 
plant tissue (barley) and it is one of 
the products formed in the digestive 
tract in the digestion of starches. 

Maltose is commercially prepared 
from starch in the malting process in 
the manufacture of beer through the 
action of diastase, a plant enzyme. 
The ptyalin of the saliva and the 
amylase of the pancreatic juice have 
a similar chemical action. Maltose is 
the chief end product of the digestion 
of starch by saliva. This salivary ac- 
tion may be compared to commercial 
malting, and also to the sprouting of 
seeds in the ground. When a seed, 
such as barley or wheat, is planted, 
the moisture of the soil from rains 
and the heat from the sunlight acti- 
vate the diastase, causing some of the 
stored starch of the grain to change 
into sugar; that is, to be “digested” 
to sugar. When grain is put into a 
vat of warm water instead of planted 
in the soil, the same thing happens. 
When the digestive process—the ac- 
tion of the diastase on the starch—has 
proceeded to a sufficient degree and 
enough sugar has been produced, the 
“water” is drained off and evaporated 
until a thick, sirupy solution is ob- 
tained. 

Maltose is digested in the intestine 
by the enzyme maltase, and each 
molecule of maltose yields two mole- 
cules of glucose. 

Lactose, or milk sugar, is much less 
sweet to the taste and is less easily 


fermented than other sugars. When 
fed in large quantities some of it tends 
to pass along the intestinal tract un- 
absorbed, reaching the colon and there 
forming a good medium for the 
growth of the acid-forming bacteria, 
often considered beneficial in combat- 
ing putrefaction. That which is di- 
gested in the small intestine by the 
enzyme lactase yields one molecule 
each of glucose and galactose. 

Sucrose is found in fruits and in 
the juices of many plants. Its most 
common sources are the sugar cane 
and the sugar beet, from which it is 
made into the commercial sugars used 
in the household. After refining, cane 
sugar and beet sugar are practically 
indistinguishable. Another source is 
the sap of the sugar maple. 

Sucrose, from whatever source, is 
readily digested in the small intestine 
by the action of the enzyme sucrase, 
yielding one molecule each of dextrose 
(glucose) and levulose (fructose). 

Invert sugar is a mixture of equal 
parts of dextrose and levulose. It is 
30 per cent sweeter than the sucrose 
from which it is derived. The dextrose 
is somewhat less sweet, but the levu- 
lose is much sweeter, making a net 
gain in the mixture of the two single 
sugars. Invert sugar may be formed 
from sucrose by the action of acids or 
enzymes found in the intestinal juice. 
In making jams, invert sugar is often 
formed by the action of the fruit acid 
on the cane sugar used in cooking. 
This procedure was recommended 
during the wartime sugar shortage. 
Invert sugar is found in many fruits 
and also in honey. 

Unrefined or natural sugars are 
sometimes used without purification 
and recrystallization. “Raw sugar” is 
a result of the first crystallization 
process. Molasses is an unpurified by- 
product of sugar manufacture. All 
such products contain some of the 
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minerals and the vitamins of the nat- 
ural product in more or less concen- 
trated form. 

The normal sugar content of the 
blood is approximately one part sugar 
to a thousand parts blood. If, through 
excessive eating of sugars, this propor- 
tion is exceeded, the tissues must store 
or excrete the excess sugar. In disease, 
as well as when normal consumption 
has been greatly exceeded, the kidneys 
remove and excrete the excess as glu- 
cose in the urine. The liver and, to a 
limited extent, the muscles also are 
capable of changing excess sugar to 
glycogen or animal starch and storing 
it for further use. When needed, it 
may be changed back to the mono- 
saccharide glucose, to be utilized by 
the tissues. The liver apparently acts 
as a regulator for the amount of sugar 
passing into the blood stream, and the 
pancreas largely controls its utiliza- 
tion. Most of the sugar in the blood 
undergoes combustion to yield energy 
and the end products are carbon diox- 
ide (CO2) and water (H20). 

Sugars in excess of the limited 
amounts that may be stored as glyco- 
gen are converted into fat and de- 
posited as adipose tissue, or they are 
excreted from the body as glucose in 
the urine. The rate of synthesis of fat 
from carbohydrate varies with the in- 


dividual. 


POLYSACCHARIDES 


STARcH, GLycocEN AND DeExtrINs 


These carbohydrates are more sta- 
ble, although less soluble than sugars. 
Nature seems to prefer to store food- 
stuffs in such a way as to prevent loss 
and deterioration. Because of the large 
amounts of moisture always present 
in growing plants, one of the first 
essentials in the storage material is 
insolubility. This apparently is the rea- 


son why so much of the carbohydrate 
_is stored as starch. 

In such fruits as the banana the 
carbohydrate is in the form of starch 
while the fruit is maturing, but some 
of it is changed into sugar as the fruit 
ripens. In most vegetables the sugar 
made by the leaves is stored as starch, 
as in peas, beans and corn. Except for 
glycogen, all food polysaccharides are 
products of plant growth. 

Starch Structure. A starch grain or 
granule consists of tiny particles of 
starch usually arranged in more or 
less concentric layers, with an encas- 
ing membrane often composed in 
great part of cellulose. Each kind of 
starch—potato, wheat, or any other 
kind—has its own characteristic shape 
and appearance, so that a microscopic 
examination reveals the source. 

Starch Digestion. Before starch can 
be used by the body, the outer mem- 
brane must be broken, e.g., by grind- 
ing or cooking. It must then be 
changed to a more soluble form, and 
this process takes place most rapidly 
by the application of heat and mois- 
ture. While recent experiments have 
shown that under certain conditions 
the body is capable of digesting and 
absorbing relatively large quantities of 
raw starch, in the light of present 
knowledge this must be regarded 
more as testimony to the adaptability 
and the efficiency of the human ma- 
chine than as an argument in favor 
of the ingestion of raw starch. 

Starch is insoluble in cold water, 
but when it is heated in the presence 
of water the outer cellulose envelope 
is ruptured and the moisture perme- 
ates to the starch granules themselves. 
The true starch, found within the 
cellulose covering of the granule, has 
a great afhinity for water, absorb- 
ing it as a sponge does. When used 
for thickening, such pulverized raw 
starches as cornstarch and flour should 


be mixed with cold water and stirred 
to a smooth paste before they are 
added to a hot liquid. 

After the rupture of the cellulose 
walls by cooking, starch, when taken 
as food, is acted upon by the ptyalin 
of the saliva. In salivary digestion 
starch passes through several stages: 
it is first transformed into soluble 
starch as described above; then into a 
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application of heat and moisture over 
rather long periods of time. While 
starch granules are broken down most 
rapidly when moisture is present, long 
application of dry heat (about 300° F.) 
will render the starch soluble and ulti- 
mately change it into a dextrin, giv- 
ing, for example, the brown color 
characteristic of the crust formed on 
a loaf of bread in baking. 





Fic. 3. Potato cells showing starch grains as they appear raw and after 
cooking. Note the softened appearance and rupture of both cell walls and 
starch granules. (Broadhurst, Jean: Bacteria in Relation to Man, Philadel- 
phia, Lippincott.) 


series of three or more intermediate 
products known as dextrins; and later 
into the sugar maltose, an entirely 
soluble product. Accompanying each 
dextrin stage a small quantity of mal- 
tose is formed, the amount increasing 
gradually with each step in the proc- 
ess of salivary digestion. It is common 
knowledge that a piece of plain 
cracker or bread becomes sweet to the 
taste if chewed long enough; that is, 
if it is retained in the mouth a suf- 
ficient length of time to permit diges- 
tion to proceed to the maltose stage. 

Effects of Cooking. In cooking, 
starch may be carried through the 
first of these digestive stages by the 


The length of time starches arc 
cooked apparently affects the rate 
more than the completeness of diges- 
tion. The ptyalin of saliva does not act 
upon raw starch. Since much of the 
digestion of cooked starch takes place 
through salivary activity, even after 
the food reaches the stomach, the need 
for thorough mastication of such food- 
stuffs is apparent. In the intestines the 
digestion and the absorption of the 
remaining starch go on as has been 
described in the first part of this chap- 
ter. Starch, as is shown there, must be 
transformed into a sugar before it can 
be utilized by the body. Dextrins are 
found to some extent free in nature, 
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especially in cereals, but they occur 
more frequently as an intermediate 
product in the conversion of starch 
into maltose. They are more soluble 
than the starches. 





Fic. 4. Potato starch grains showing 
partial digestion by saliva. Whole 
grains shown in Fig. 3. (Broadhurst, 
Jean: Bacteria in Relation to Man, 
Philadelphia, Lippincott.) 


CELLULOSE AND HEMICELLULOSE 


These two types of carbohydrate, 
frequently classed together as fiber, 
are polysaccharides of a more insolu- 
ble type than starch. 

The bran of wheat and the outer 
covering of other grains are good 
examples of cellulose found in com- 
mon food. Nearly all indigestible plant 
fiber is cellulose, wood being the most 
striking example. 

The hemicelluloses are closely re- 
lated to cellulose, but of slightly 
different chemical structure and prop- 
erties. They have the power of absorb- 
ing many times their volume of water 
and form jells of varying consistency. 
Pectin, the jelling constituent of fruits, 
and agar-agar from seaweed are the 
best-known types of hemicellulose 
used for food. 

The values of cellulose and hemi- 
cellulose in digestion are discussed in 
Chapter 9. A small fraction may be 


broken down by bacterial enzymes, 
_but the alimentary enzymes cannot 
digest cellulose to any extent. 


CARBOHYDRATE FOODS 
IN HUMAN NUTRITION 


The average American obtains from 
60 to 70 per cent of his calories from _ 
carbohydrate, more from starch than 
from sugar. In fact, foods high in 
starch are the major sources of calories 
for most of the peoples of the world. 
Cereal grains and potatoes are the 
cheapest and the most easily produced 
foods. Some form of starch makes up 
over 80 per cent of the caloric value 
of these foods. 

The importance of grains and pota- 
toes in world food economy has been 
emphasized especially in recent years. 
Wheat is a mainstay the world round 
in a variety of forms, chiefly bread. 
Rice is the major grain food in parts 
of the Orient, and corn, rye, oats, bar- 
ley and millet in various areas are all- 
important sources of starch. In fact, 
for peoples in the temperate zone the 
higher the percentage of the total cal- 
ories drawn from grain and potatoes 
the lower the standard of living in 
general. 

Sugars are less widely distributed 
than starches and are usually regarded 
more as luxury foods. The consump- 
tion of sugar is determined more by 
tradition and food habits than by eco- 
nomic status, although the consump- 
tion is apt to be low in countries 
where the economic level is low. The 
per-capita consumption of sugar in 
the United States is high compared 
with that of most other countries, 
ranging in the neighborhood of 100 
pounds per year in prewar years. The 
reduction in sugar consumption due 
to rationing is in line with better food 
habits. Ordinary table sugar is cheap 
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in terms of calories but “calories in 
poor company,” i.e., no protein, min- 
erals or vitamins. Thus, nutritionally, 
sugars and sirups should be consid- 
ered as seasonings rather than as ma- 
jor sources of calories. 

Sugar in great concentration is irri- 
tating to the mucous lining of the 
stomach. Brandl,’ in experiments on 
dogs, showed that a 5.7 per cent solu- 
tion of sugar produced a reddening 
of the mucous membrane, that a 10 
per cent solution caused the mucous 
membrane to become dark red, and 
that a 20 per cent solution produced 
pain and distress. » 

Sucrose in concentrated form (table 
sugar or candy, for instance) should 
always be eaten in such form or under 
such conditions that it will be diluted 
when it reaches the stomach. Taken 
on an empty stomach, as candy or 
otherwise, it impairs the appetite and 
thus discourages the taking of a suf- 
ficient supply of foods that are more 
desirable because they are richer in 
minerals, vitamins and other essen- 
tials. Candy and similar very. sweet 
foods should be eaten in moderation 
and, preferably, with or just after 
meals, so as to protect the mucous 
membrane of the stomach from the 
irritating action of too much sucrose. 
Mixed with other foodstuffs in the 
stomach, the sugar naturally becomes 
much diluted. Here, again, is an ex- 
cellent example of the wise provisions 
of nature regarding food. As found 
in the natural state, sugar occurs in 
rather dilute forms. In sugar cane the 
proportion of sucrose is only 18 per 
cent; in the sugar beet, about 15 per 
cent. If human beings would confine 
their intake of these sugars to forms 


1 Reported by Hutchison, Robert: Food 
and the Principles of Dietetics, New York, 
Wood, 1922. 


as dilute as those found in the natural 
foodstuffs, probably no harm would 
result from them. The use of sweet 
fruits as a substitute for candy and 
sweetmeats of all sorts is a practice 
to be highly recommended, for adults 
as well as for children. The fruits not 
only supply all the sugar needed, in a 
form easily used by the body, but fur- 
nish mineral salts, vitamins and cellu- 
lose. Raisins, figs, dates and prunes 
are particularly useful as sweetmeats. 

Fruits contain most of their avail- 
able calories in the form of sugars but 
diluted by water and fiber and ac- 
companied by minerals and vitamins. 
Thus they are considered far better 
foods nutritionally than pure sugars, 
even though their sugar content is 
responsible for their caloric value.. 
Fruits are sometimes considered lux- 
ury foods. To be sure, they are ex- 
pensive sources of calories. The nutri- 
tive value of fruits is usually rated 
according to their mineral and vita- 
min content. They are relished for 
flavor and texture, and either fresh or 
dry are more desirable than candy for 
between-meal snacks. 


METABOLISM OF CARBO- 
HYDRATES 


The carbohydrates, the starches and 
the sugars are used in the body as 
quickly available sources of heat and 
energy. The elements in the composi- 
tion of carbohydrate all contribute 
to making it an efficient fuel food. 
Hydrogen, a great heat producer, is 
used for welding and for supplying 
an intense heat when desired at other 
times. Carbon is a constituent of 
all fuels—gasoline, alcohol, charcoal, 
wood and coal. Oxygen is the element 
that supports combustion. However, 
the oxidation of carbon and hydrogen 
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in the body is not a simple combus- 
tion process. 

The varied forms of carbohydrate 
that occur in foods must all be re- 
duced to one form before they can be 
utilized by the tissues. That is the 
purpose of digestion and the changes 
that take place in the liver. All diges- 
tible carbohydrate is reduced to single 
sugars in the alimentary tract (see 
Chap. 10). After the three single 
sugars have been carried to the liver 
by the portal circulation, the enzymes 
there change most of the sugar to 
liver glycogen and release only a little 
glucose at a time to circulate in the 
blood. The level of blood glucose rises 
slightly after meals in normal persons, 
but is maintained at a relatively con- 


SYNTHESIS OR BUILDING UP 
OF CARBOHYDRATES IN PLANT LIFE 
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stant level, from 80 to 120 mg. per 
100 cc. of blood. 

The circulating blood glucose is 
absorbed by the muscles and other 
tissue cells to maintain their normal 
reserve, mostly in the form of gly- 
cogen synthesized by the cellular en- 
zymes. The muscle glycogen is the 
reserve fuel for muscular energy and 
forms a complex glycogen-phospho- 
rus compound that can break down 
with almost explosive speed when the 
nerve impulse demands muscular ac- 
tion. Much research has been under- 
taken in an attempt to discover the 
exact nature of this chemical reaction, 
which creates motion in a manner 
utterly unlike anything that occurs 
outside the body., Three vitamins of 


HypROLysis AND OXIDATION 
OF CARBOHYDRATES IN ANIMAL LIFE 
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milk sugar 
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Fic. 5. Synthesis and breakdown of carbohydrates in plant and animal life. 


the B complex group are involved in 
the oxidation-reduction reactions of 
carbohydrates in muscle tissue. Mus- 
cular work is often compared to a 
mechanical engine, but all such com- 
parisons fail to emphasize the fact that 
heat is more a by-product of this reac- 
tion in the body than a means of 
producing it, as in an engine. To be 
sure, the heat that is produced is used 
to maintain body temperature. 

When more carbohydrate than the 
body needs for daily work is eaten, 
the extra is stored for future use. Gly- 
cogen in the liver and the muscles is 
the temporary storage to carry from 
meal to meal and overnight. It would 
be nearly all used up in a day or two 
if food were not eaten. The real sur- 
plus carbohydrate is transformed into 
fat and stored as adipose tissue. A 
certain amount of body fat is neces- 
sary for warmth, for protection from 
shocks and for holding organs in 
place, but a surplus of body fat is a 
handicap and a hazard to health. An 
overliberal supply of carbohydrate in 
the diet continually is the chief cause 
of obesity. 

Some carbohydrate is essential for 
the normal metabolism of other food- 
stuffs. Fatty acids do not oxidize as 
readily as sugars in the body. When 
the body is called upon to burn fat 
in the absence of carbohydrate, a con- 
dition known as acidosis is apt to 
occur, because the products of the 
incomplete oxidation of fatty acids are 
acid in reaction and are toxic to the 
body. 

The glucose in the blood stream is 
used for still another purpose in the 
lactating female. When the mam- 
mary glands are active, glucose is syn- 
thesized by enzyme action in these 
glands to form milk sugar—lactose. 
This occurs nowhere else in nature. 
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REVIEW QUESTIONS 


1. Carbohydrates are so called be- 
cause they are made up of carbon, 
hydrogen and oxygen. In what pro- 
portion are the hydrogen and the oxy- 
gen present? What are the end prod- 
ucts of combustion of sugars? 

2. Sugars are classified as mono- 
saccharides and disaccharides. Name 
the monosaccharides that result from 
the digestion of each disaccharide. 

3. The normal sugar content of the 
blood is 1 to 1,000 (0.1 per cent). In 
what form is this sugar present, and 
what controls the amount? How is 
the excess stored? 

4. There are several common poly- 
saccharides. Which can be digested 
easily, and where? In which foods are 
the indigestible ones found? 

5. Trace the breakdown of starch 
in the body from the time it is eaten 
until all end products have been 
formed and disposed of. 

6. A few foods such as pure cane 
sugar contain 100 per cent carbohy- 
drate. However, most foods contain 
some of each of the other major food 
constituents. In the following tabular 
form list ten foods rich in starch and 
ten foods rich in sugar and give their 
complete percentage composition as 


indicated. (See Table 1, Part Four.) 
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IMPORTANCE OF FAT IN THE DIET 


FATS AND OILS 


Fats belong to a group of chemical 
substances known as lipids, greasy to 
touch and insoluble in water. Chemi- 
cally true fats are called triglycerides 
and are made up of three molecules 
of fatty acids and one molecule of 
glycerol. Fats resemble the carbohy- 
drates in composition in that they are 
made up of carbon, hydrogen and 
oxygen. However, they differ from 
carbohydrates in the proportion in 
which these three chemical elements 
occur, the fats containing less oxygen 
and more carbon and hydrogen than 
the carbohydrates or proteins. Fats are 
concentrated foods, and when burned 
produce approximately two and one 
fourth times as much heat as do the 
carbohydrates or the proteins. 

There are a number of fatty acids 
that in various combinations give to 
fats their specific characteristics. As a 
result of these combinations there are 
fats of varying degrees of hardness; 
for example, the oils, which are liquid, 
and beef and mutton fats, which are 
solid. The fat of cold-blooded ani- 
mals—fish, for example—is a softer 


fat and remains plastic at the low 
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temperature to which it is exposed, 
while that of the warm-blooded ani- 
mals has a higher melting point and is 
consequently harder at room tempera- 
ture. As a rule, the fat of herbivorous 
animals is harder than that of carnivo- 
rous animals. A large part of our sup- 
ply of fat for cookery is obtained from 
the former. When the adipose tissue 
of animals is subjected to heat, the fat 
liquefies and thus separates from the 
connective tissue cells in which it is 
deposited. 


RELATED SUBSTANCES 


In addition to fats, the phospho- 
lipids and the sterols play very impor- 
tant roles: in metabolism. The phos- 
pholipids are compounds consisting of 
a fat to which is attached a phos- 
phoric-acid radical and a_nitrogen- 
containing base. Two of the most 
important of this group are lecithin 
and cephalin, both important cellular 
constituents. Bloor’ states that the 
Phosphoric acid of these compounds 
is now known to “take part in most 
of the stages of carbohydrate metab- 
olism.” 


1 Bloor, W. R.: J.A.M.A. 119:1018. 1942 


Lecithin undoubtedly plays an im- 
portant part in fat metabolism, but 
just how and to what extent have not 
been determined. Choline, a part of 
the lecithin molecule, is now known 
to be essential to the prevention of fat 
accumulation in the liver, a condition 
known as “fatty liver disease.” The 
phospholipids occur in relatively large 
amounts in the brain, the liver, the 
heart, the kidney, the lungs and, to a 
lesser extent; in all voluntary muscles. 
Egg yolks are also a rich source. 

The sterols are compounds of alco- 
hols with fatty acids and are soluble 
in fat solvents. Among the most im- 
portant sterols are cholesterol and er- 
gosterol. Cholesterol is found in all 
body tissues, especially in the brain 
and the nerve tissue, the suprarenal 
gland, the liver and the blood. It is 
also a constituent of bile and often 
appears as a morbid product in gall- 
stones and in the kidney. It accumu- 
lates in the blood plasma in nephrosis 
and in diabetes mellitus. The richest 
food source of cholesterol is egg yolk. 

Closely related to cholesterol is er- 
gosterol, both of which are precursors 
of, and may be converted into, vita- 
min D by means of irradiation with 
ultraviolet light (see chapter on Vita- 
mins). The pure sterols if dissolved 
in oil or foods, such as milk, may thus 
be activated by irradiation. Ergosterol 
is of plant origin, while cholesterol is 
from animal sources only. When ir- 
radiated, ergosterol becomes calciferol, 
which, when dissolved in oil, is a con- 
centrated source of vitamin D. Com- 
mercially, irradiated ergosterol in oil 
is known as viosterol. 

There are three fatty acids now 
recognized as “essential.” That 1s, 
either they are not synthesized or are 
not synthesized rapidly enough in the 
body to meet its needs, and must, 
therefore, be consumed as constituents 
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of food. They are arachidonic, linoleic 
and linolenic, the last two being so 
named because they were first discov- 
ered in linseed oil, although they are 
now known to be constituents of most 
of the food oils, as well as of egg yolk, 
butter and the organs and the tissues 
of animals. The human requirement 
for these essential fatty acids is appar- 
ently small and is ordinarily met easily 
in the average diet. 


IMPORTANCE OF FAT 
IN THE DIET 


Fats play a very important part in 
the diet. They give flavor to it and 
seem to act as regulators of the empty- 
ing time of the stomach. During both 
world wars fats were in short supply. 
Food low in fat has poor satiety value 
because the stomach empties too rap- 
idly. Even in the United States, where 
the total consumption of fat was not 
drastically reduced, the average con- 
sumer was aware of the change. This 
was probably due to the fact that the 
reduction of “visible” fats, i.e., fats 
purchased as such, was greater than 
the reduction of “invisible” fats, 1.e., 
fats in natural foods. The human body 
can make use of either form of fat 
and can adjust to a reduction in total 
fat intake without apparent physio- 
logic strain. Food habits vary widely 
as to per-capita fat consumption, yet 
a drop below the usual level is a cause 
for discontent. Hence it is easy to 
understand the morale value of fat to 
people who have been subsisting for 
years on starchy vegetables with little 
meat or other fats. 


DIGESTION AND ABSORPTION 


Some digestion of fat may occur in 
the stomach through the action of the 
gastric lipase, but most of it occurs in 
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the small intestine through the action 
of steapsin, the pancreatic lipase, and 
the bile (see Chap. 10). By action of 
this pancreatic lipase the fats and 
other lipids are broken down into 
their component parts, the fatty acids 
and glycerol, their alcohol radical. 
These products are then absorbed and 
in the passage through the intestinal 
wall they are built up into phospho- 
lipids or neutral fats before they pass 
on into the lymph vessels and eventu- 
ally into the blood stream. It is prob- 
able that there is a mixing of fatty 
acids from various sources—some 
from other food fats, some from the 
endogenous fat and some synthesized 
from other foods. Following absorp- 
tion, the fats are transported via the 
thoracic duct to the left shoulder, 
where the lymph flows slowly into 
the blood stream in the left subclavian 
vein. The blood then carries the fat 
compounds to liver and tissues. * 

The digestibility of fats varies to 
some extent; the softer fats—those 
with the lower melting point—are 
more completely digested by man than 
those with the higher melting point. 
Butterfat, with a melting point of 
32° C., is digested with a loss of only 
3 per cent; beef fat, with a melting 
point of 45°, with a loss of 7 per cent; 
but with mutton fat, having a melting 
point of 50°, there is a loss of 12 per 
cent in digestion. 

Foods which are surrounded by 
coatings of fat, especially if the food 
is saturated to any extent, as in the 
case of some fried foods, are often 
much delayed in their passage through 
the stomach. Cooking of the fats at 
high temperatures sometimes reached 
in frying brings about changes which 
make digestion more difficult. The 
glycerol of the fat may break down 
into irritating substances and some 
changes may also occur in the fatty 
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acids when subjected to high tempera- 
tures. For these reasons, and because 
they may introduce an excess of fat, 
fried foods are usually withheld from 
sickroom dietaries. Even for normal 
persons fried foods should be used 
sparingly, and the temperature of the 
fat used in frying should be carefully 
controlled. 


METABOLISM AND 
STORAGE 


Interchange of Fats and Carbohy- 
drates. Fats and carbohydrates are, to 
a certain extent, interchangeable as a 
source of energy. Both yield energy in 
the form of work and heat when 
oxidized by the tissues and the liver. 
However, their oxidation proceeds 
along different lines. The utilization 
of carbohydrates was described in the 
previous chapter. Fats are split into 
their component parts—fatty acids 
and glycerol. Glycerol is changed to 
glucose and oxidized as such, yielding 
about one twentieth of the total cal- 
ories of the fat. Fatty acids have a 
greater concentration of carbon and 
therefore yield more energy. The oxi- 
dation of the fatty acids proceeds by 
processes that are complicated and 
little understood to yield eventually 
COz and H:O. In certain diseases 
complicated by acidosis the intermedi- 
ate products of this oxidation, namely, 
aceto-acetic acid, beta-oxybutyric acid 
and acetone, may become the abnor- 
mal end products. They appear in the 
blood stream and to some extent are 
excreted in the urine. The volatile 
member of the group—acetone—may 
give a characteristic odor to the breath. 
The chemical structure of two of 
these compounds classifies them as 
ketones and has given rise to the term 
ketosis as one type of acidosis. These 
three so-called acetone bodies are 
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found in severe cases of diabetes, also 
in starvation when the body is burn- 
ing its own fat (see Chap. 23). 

The fat not needed for immediate 
use is stored in the body depots as 
adipose tssue to be drawn upon in 
any emergency. Body fat may be 
formed from carbohydrates (see Chap. 
3) and to a lesser extent from the 
proteins. This storage of fat is valu- 
able in assisting in the regulation of 
the body temperature, as the layer of 
fat beneath the skin acts as a non- 
conductor and prevents excessive radi- 
ation or loss of body heat. It also serves 
to protect the body from mechanical 
injury and acts as a support to vital 
organs, particularly the kidneys. Too 
great a deposit, on the contrary, may 
put an unnecessary burden upon the 
heart and other organs. 


SOURCES OF FATS AND 
OTHER LIPIDS 


Among the most valuable fats from 
animal sources are those from milk, 
cream, butter and egg yolks. The 
tissues of all animals contain some 
fats, and many carcasses yield large 
amounts, especially pork and _ beef. 
The livers of fish and animals are 
rich sources of fats and other lipids, 
including the “essential” fatty acids. 

Numerous vegetable oils, such as 
olive, peanut, cottonseed, coconut, 
soybean and corn, are extracted by 
pressing. Most of the well-known 
cooking fats other than lard are made 
from less expensive vegetable oils by 
hydrogenation. This chemical proc- 
ess involves introduction of hydrogen 
into the fat molecule under carefully 
controlled conditions to produce a fat 
with just the right melting point for 
most culinary purposes. 

Margarine is processed largely from 
vegetable fats or oils which are 


churned in cultured milk to give the 
flavor of butter. When fortified suf- 
ficiently with vitamin A to bring its 
content up to the average of butter, 
it becomes a good substitute for but- 
ter. Sources of vegetable fats are nuts, 
seeds, chocolate and avocados. 

Mineral oil, known also as parafhin 
oil, is not a true fat and is neither 
digested nor absorbed by the body. 
It was formerly used in place of true 
fats in certain special low-calorie diets. 
This procedure should be discouraged 
because mineral oil tends to interfere 
with the absorption of all the fat- 
soluble vitamins. It is particularly 
detrimental when used in a food such 
as salad dressing or when taken with 
meals. 


REVIEW QUESTIONS 


1. Fats resemble the carbohydrates 
in composition but are more concen- 
trated foods. How does the difference 
in composition account for the differ- 
ence in fuel value? 

2. Fats are compounds formed 
from glycerol and fatty acids. Which 
of these components is responsible for 
the different characteristics of natural 
fats? How does the melting point of 
fats vary with species and function in 
the body? 

3. The cooking of fats at high tem- 
peratures results in undesirable chem- 
ical changes. How does fat or its high- 
temperature breakdown products af- 
fect digestion? 

4. To what extent are fats and car- 
bohydrates interchangeable in their 
utilization by the body? Which are 
more easily burned? What are the 
normal end products in both cases 
and which may yield abnormal end 
products? 

5. Certain fatty acids and related 
substances are essential to proper func- 
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tioning of the body. Name these sub- 
stances. What is meant by the term 
essential ? 

6. There are numerous pure fats 
and oils manufactured from animal 
and vegetable sources, but most of 


our natural foods contain appreciable 


amounts of other food constituents 


associated with fats. Give the percen- 
tage composition of ten foods rela- 
tively rich in fats. (See Table 1, Part 
Four.) 
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CHEMICAL NATURE AND SYNTHESIS 


AMINO ACIDS 
- QUALITY OF PROTEINS 


Proteins have long been recognized 
as fundamental building material of 
every cell of the body. Proteins or 
protein derivatives are also constitu- 
ents of the body fluids, functioning 
chiefly as regulators, which function 
is fully as important as that of struc- 
tural elements. Thus protein well de- 
serves its name, which is of Greek 
derivation, meaning “of first impor- 
tance.” Since proteins are the prin- 
cipal constituents of the active tis- 
sues of the body, and since the body 
is dependent upon food protein for 
these indispensable substances, the 
quality and the quantity in the daily 
diet are of prime importance. 


CHEMICAL NATURE AND 
SYNTHESIS 


Proteins, as well as fats and carbo- 
hydrates, are composed of carbon, hy- 
drogen and oxygen, but in addition 
they contain nitrogen, usually sulfur 
and sometimes phosphorus and iron. 
Chemically pure proteins are fairly 
stable, but in a moist state in which 
they are generally found in foods they 
decompose readily at room tempera- 
ture. This spoilage is due to bacterial 
action and may form substances toxic 
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to the body. In this respect, nitrog- 
enous foods are more unstable and 
will decompose more readily than car- 
bohydrates and fats. Protein foods 
such as fresh meat, fish and eggs, 
therefore, should be kept in the re- 
frigerator to prevent or delay decom- 
position. 

In the plant kingdom protein oc- 
curs less abundantly than carbohy- 
drate and fat, yet it is an important 
constituent. It is the plant which sup- 
plies the original source of animal 
protein. Green plants build or synthe- 
size proteins from inorganic materials 
such as water, carbon dioxide and 
nitrogen salts, which they obtain 
from the air and the soil. Animals 
build up their protein from plants or 
from other animals which use plants 
for their food. 


AMINO ACIDS 


Proteins are made up of nitrogen- 
containing compounds known as 
amino acids, held together in a chain- 
like chemical structure. Proteins are 
among the most complex organic 
compounds found in nature and have 
molecular weights ranging from 35, 
000 to several million. 
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The first one of the amino acids 
was discovered over 125 years ago, 
but the last of the 22 known today 
was isolated and identified in 1935 by 
W. C. Rose. During the century be- 
tween these discoveries much of the 
basic chemistry and physiologic sig- 
nificance of proteins came to be un- 
derstood. With the realization that 
amino acids were important factors in 
determining the value of proteins, 
many investigations were conducted 
to find out which of these amino acids 
were indispensable and which could 
safely be excluded from the diet with- 
out interfering with normal growth 
and body function. Most of the funda- 
mental research was done with experi- 
mental animals, the pioneer work by 
Osborne and Mendel, and much of 
the later work by Rose, a former stu- 
dent of Mendel. 

According to Rose,’ there are ten es- 
sential and twelve nonessential amino 
acids for growth of rats used as ex- 
perimental subjects. These are as fol- 
lows: 


CLASSIFICATION OF AMINO ACIDS 
WITH RESPECT TO THEIR 
GROWTH EFFECTS IN 
EXPERIMENTAL ANIMALS 


Essential Nonessential 
Lysine Glycine 
Tryptophan Alanine 
Histidine Serine 
Phenylalanine Norleucine 
Leucine Aspartic acid 
Isoleucine Glutamic acid 
Threonine Hydroxyglutamic acid 
Methionine Proline 
Valine Hydroxyproline . 
Arginine * Citrulline 

Tyrosine 
Cystine 


* Arginine can be synthesized by the 
animal organism, but not at a sufficiently 
rapid rate to meet the demands for normal 
growth. 


1 Rose, 
1938. 


W. C.: Physiol. Rev. 18:109, 


Subsequent work on human sub- 
jects has demonstrated that only eight 
of the ten amino acids listed as essen- 
tial for growth are required for main- 
tenance of nitrogen equilibrium in 
man. (Nitrogen equilibrium means 
that the loss of nitrogen in the excreta 
is approximately equal to the intake 
of nitrogen in the: food.) Histidine 
and arginine are of doubtful signif- 
cance for the adult human, but they 
may be necessary for growth of chil- 
dren, as they are for growth of ani- 
mals. Further work will ultimately be 
done to determine the daily require- 
ments of the amino acids necessary 
for growth and maintenance in hu- 


“mans. Such findings will be of practi- 


cal value in calculating protein re- 
quirements when the protein is drawn 
from widely varied food sources. 

A man may be maintained in nitro- 
gen equilibrium on a mixture of pure 
amino acids. This fact changes our 
earlier concept of the place of protein 
in the diet. Strictly speaking, it can 
no longer be said that protein, as 
such, is necessary for life, but rather 
that essential amino acids are neces- 
sary. Natural proteins may be hydro- 
lyzed by the action of enzymes or 
acids to form protein hydrolysates, 
mixtures of the amino acids present 
in the protein. Practical use is being 
made of such protein hydrolysates for 
intravenous feeding in certain surgical 
and accident cases, and for oral ad- 
ministration after prolonged starvation 
and in other cases where rapid assimi- 
lation of nutrients is essential. 


QUALITY OF PROTEINS 


Proteins in natural foods differ 
widely in the number and the propor- 
tion of the 22 amino acids that they 
contain. A good-quality protein or a 
complete protein is one that supplies 





all the essential amino acids in suffi- 
cient quantities for normal growth 
and maintenance. When tested ex- 
perimentally, proteins such as ovo- 
vitellin from egg yolk or lactalbumin 
from milk are capable of supporting 
growth in young rats when fed at a 
relatively low level in the ration. This 
indicates that they top the list of good- 
quality proteins. In general, all pro- 
teins from animal sources, such as 
meats, poultry, fish, eggs, milk and 
cheese, provide good-quality proteins 
in liberal amounts. (See Fig. 7.) The 
exception to this is the pure protein— 
gelatin—derived from animal connec- 
tive tissue, an example of incomplete 
protein. 

Sherman? differentiates between 
partially incomplete and incomplete 
proteins. He defines a partially in- 
complete protein as one capable of 
maintaining life but not of supporting 
normal growth. The gliadin of wheat 
is an example of this type of protein. 
Incomplete proteins are those which 
by themselves are incapable either of 
maintaining life or of supporting 
growth. Zein of corn and gelatin be- 
long to this class. The value of a 
protein is determined both by quality 
and by the quantity of the amino 
acids it contains. 

Fortunately, most of our foods con- 
tain not a single protein, but a mix- 
ture of proteins, one of which often 
supplements the deficiencies of the 
others. Corn, as an example, does not 
manifest the degree of deficiency ex- 
hibited by its principal protein—zein. 
There are at least two other proteins 
in corn that partially, at least, make 
up for the deficiencies of zein. Like- 
wise, in a mixture of foods, the de- 
ficiencies of one may be made up by 


2Sherman, H. C:: Chemistry of Food 
and Nutrition, New York, Macmillan, 1946. 
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abundant quantities in another. Milk, 
for example, is an excellent supple- 
ment to cereals that lack one or more 
of the essential “building stones.” It 
is clear, therefore, that a varied diet is 
much to be preferred to a restricted 
one. 


PROTEIN METABOLISM 


The digestion of protein in the ali- 
mentary tract is accomplished by the 
action of the three proteolytic en- 
zymes—pepsin, trypsin and erepsin— 
(see Chap. 10). The end products 
of this enzymatic hydrolysis in the 
stomach and the intestines are the 
22 amino acids with sometimes small 
traces of dipeptides (compounds of 
two amino acids) that escaped being 
split apart. The amino acids are ab- 
sorbed directly into the blood stream 
through the intestinal capillaries and 
are carried by the portal blood first 
to the liver and then to all tissues and 
organs of the body. 

The body makes such combinations 
of these amino acids as are necessary 
to build up its own kind of body pro- 
tein, providing the essential amino 
acids are present in adequate amounts. 
No two types of tissue have exactly 
the same composition; muscle, liver, 
kidney, blood, skin, etc., must each 
have the specific types and amounts 
of these “building stones” to complete 
its structure or replace used materials. 
Enzymes, hormones and internal se- 
cretions each contain combinations of 
specific amino acids or their deriva- 
tives. 

After the blood stream has deliv- 
ered the requisite amino acids to the 
various tissues and has collected the 
discard or surplus amino acids from 
the tissues, it carries them back to 
the liver. Neither surplus protein not 
amino acids can be stored to any ex- 
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tent in the body. The liver serves as 
a redistribution and disposal center 
for amino acids. Those not needed are 
deaminized; that is, the nitrogen part 
(NHz2) is split off and the nonnitrog- 
enous part is used along with sugars 
and fats for fuel. Slightly more than 
half of the protein molecule may be 
converted into sugar-like compounds 
(glucogenic) to be used as an imme- 
diate source of energy, stored as gly- 
cogen or converted into fat for storage 


are formed: modern research has 
demonstrated that all tissues are in a 
state of dynamic equilibrium, which 
means that they maintain a constant 
composition while certain components 
are breaking away and being re- 
placed by others derived from food or 
the body’s current surplus. 

The very nature of the chemical 
processes involved in the metabolic 
breakdown indicate that protein 1s 
not an economical fuel food. Further- 





Fic. 6. Adequate and inadequate protein (18 per cent vs. 4 per cent). 
Rats of the same litter. This deficiency produces stunted growth, but no 
deformities. 


as adipose tissue. The ultimate end 
products of the oxidation of this por- 
tion of the protein molecule are CO: 
and H20O, just as for fat and sugar. 

The nitrogenous portion of the 
amino acids split off by enzyme action 
in the liver may be used again in 
the resynthesis of certain simple 
amino acids needed by the body, or 
it may be discarded. The largest pro- 
portion is waste nitrogen, and most 
of it is formed into the simple com- 
pound urea by the liver cells and in 
that form is transported by the blood 
to the kidneys for excretion. 

Protein is more complex than the 
preceding paragraphs may imply. All 
body tissues are constantly undergo- 
ing metabolic changes, sometimes re- 
ferred to as wear and tear. The body 
cells are not stable chemical combi- 
nations that remain static once they 


more, the specific dynamic action of 
protein, explained briefly in Chapter 
6, means that the body is stimulated 
to spend more energy as a result of 
protein ingestion. However, from a 
practical point of view, man’s choice 
of food protein should provide an in- 
take well above actual needs to make 
sure of an adequate supply of the 
essential amino acids. The necessary 
margin of safety means that there will 
usually be a surplus that must be 
deaminized and used like a fuel food, 
just as surplus scrap wood left from 
building a house may be used for fuel, 
although the original material was 
not procured for that purpose. 


PROTEIN REQUIREMENTS 


Any quantitative estimate of protein 
requirement must take into account 
the quality of proteins involved. The 
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Food and Nutrition Board recom- 
mended allowances of 70 and 60 
Gm. of protein per day for men and 
women, respectively (i.e., from 10-to 
15 per cent of the total calories), in 
line with the earlier estimates given 
by Sherman* (1 Gm. per Kg. of 
body weight per day). The allowances 
for growing children are higher per 
8 Ibid. 


unit of weight to meet the needs for 
growth. The pregnant and nursing 
mother naturally needs an extra sup- 
ply to provide for the nourishment of 
two organisms. (See Recommended 
Dietary Allowances, Chap. 11.) 

The trend at the present time is 
toward an increasingly liberal protein 
allowance for all ages, to provide for 
less obvious needs as well as growth 


- PROTEIN IN AVERAGE SERVINGS 
OF COMMON FOODS 


Average 
OF ANIMAL ORIGIN Serving 
(Good quality) Grams 


Cooked meats 


and poultry 

Lean,well done 100 

Lean,rare 100 
Fish, baked orbroiled 100 
Chicken, raw 100 
Liver, raw 100 
Tuna fish,canned 50 
Oysters,raw (4-6) 100 
Milk (I glass) 240 
Egg (1) 50 
Cheese, cheddar 25 


OF PLANT ORIGIN 

(Fair and poor quality) 

Bread,whole wheat (4slices) 100 
Bread, enriched or rye 100 
Lima beans, fresh 100 
Macaroni, cooked 200 
Peanuts orpeanut butter 25 
Peas,fresh orcanned 100 
Beans , baked 100 
Shredded wheat (2) 50 
Almonds, salted 25 
Oatmeal , cooked i5O 
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and maintenance. It is sug’ 

instance, that a liberal 1 
tends to increase immunit +) Yor 
ance to infections. How 

mental evidence and ' 

wartime restrictions 

human body has ar 

itself to widely diffe 

of intake. Scientific 


people living on “* ved 
food supplies, low and of 
poor quality, dur id War II 


afford further ev.u. .egarding the 
amazing human, adanwtint | «exch 
restrictions. When» Hore ees0be- 


aie s 1" 
Food for One -»ay 


Milk or. its equivalent? ....“: ¢.. @paenaeeneroen 
Meat, poultry or fish, cooked.............. 


Egg (1) 


One additional protein food *.............. 
Fruit, fresh, canned or frozen, 1 citrus...... 


Vegetables 


Bread, whole-grain or enriched 
Cereal, whole-grain or fortified 
Butter or margarine 





Igreen-or yellow’ .4..0.s20+<« «23 eee 
EOther SA tl orang ees alee 
DOLSLO RRO are entsereieec tice orice trea, eee 





derived from animal sources 
recommended allowances 
his assumption. Since protein 
of high biologic value are the 
st expensive class of foods in the 
uet, there is a tendency among some 
low-income groups to consume less 
than recommended amounts of pro- 
tein and often of poorer quality. From 
the chart (Fig. 7) it is easy to estimate 
the number of servings of protein 
foods necessary to meet the day’s 
recommended allowance. 
A basic dietary pattern for one 
person for a day is: often used in 





Approximate 
Measure Sa 
Contribution 
Gm. 
Oe. 1 pint, 480 Gm. 17 
: 1 serving, 100 Gm. 27 
5 50 Gm. 7 
be act 1 serving 7 
* eee 2 servings, 200 Gm. 2 
re 3 servings 
: ee 100 Gm. 2 
28 100 Gm. 2 
5 100 Gm. 2 
Mice 3 slices, 90 Gm. 9 
A ae os 1 serving, 20 Gm. 3 
Des, Sisk 3 pats, 30 Gm. 
eee 78 











* Calculated as an average of meat, cheese, egg and milk. 


ing conducted in several European 
countries can be evaluated and re- 
ported, they may help to settle several 
questions regarding minimum pro- 
tein requirements versus liberal pro- 
tein allowances. 

In ordinary peacetime circum- 
stances, and with a moderate income, 
the average person is apt to meet 
his protein requirement without diffi- 
culty. It is usually considered desir- 
able for about one third of the pro- 


planning menus for institutions such 
as hospitals. This dietary pattern, 
planned for a sedentary person and 
using somewhat smaller portions 
than those given in the chart, may 
still provide enough protein to meet 
recommendations. 

The protein requirement may be 
modified by certain pathologic and 
environmental conditions. Theoreti- 
cally, hard physical labor increases 
caloric but not protein requirement 
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However, in actual life, men engaged 
in heavy work want protein in about 
the same proportion as calories, and 
this means that the protein intake is 
more than that recommended for 
active men. During convalescence 
from debilitating diseases or from 
surgery, extra protein seems to hasten 
recovery andthe regaining of strength. 
In cold climates a higher protein in- 
take may be desirable due to the spe- 
cific dynamé action which tends to 
increase boly-heat production. The 
earlier tendincy to reduce protein in- 
take in cetain diseases has been 
rather geneally reversed due to re- 
cent favorale results from the use 
of more libeal protein diets. 

The histry of investigation into 
human protin requirements abounds 
in contrastirg opinions. Early investi- 
gators of th: subject advocated from 
100 to 150 Gm. of protein as a daily 
optimum, thr figures being based on 
observations of what people were ac- 
cually eating The estimates tended to 
be high beause meat consumption 
was liberal 1 the eighteenth century 
in Central lurope where these scien- 
tists were ling. Early in this century, 
Chittenden, t Yale, conducted a scien- 
tific study f a number of students 
and faculty,ind found that they could 
remain in 1itrogen equilibrium on 
less than athird of the amount of 
protein preiously considered neces- 
sary. Otherinvestigators championed 
the cause f low protein, believing 
that the prducts resulting from pro- 
tein metabiism, in excess of actual 
body needs were harmful. More re- 
cently the mphasis has been on an 
adequate ‘ply of good-quality pro- 
tein well ibove the minimum re- 
quiremen'és measured by nitrogen- 
balance eperiments. 


FOOD? “URCES OF PROTEIN 
org 


Proterm y4re found both in ‘animal 
and ‘foods, as is evident from 
Fign re) 39. Animal prod- 
ucts j ‘ovide more protein 
per se 'l as more complete 
proteins ‘st-quality proteins 
from pk vs are found in leg- 
umes, n ‘reen leaves. When 
combine |: * meals, the pro- 
teins from i ‘sources tend to 
supplement o% evuxher. If the pro- 
teipxst iopes ioesely from plant 
sour ssential to ensure 
an a. 1 sufficient amounts 
of ar 

Cer y hile « containing not more 


than 12 per cent of protein, and that 
not of the best quality, make a worth- 
while contribution to the protein in- 
take because of the extent to which 
they are used. Cereal products may 
contribute one half the protein in cer- 
tain countries where foods of animal 
origin are scarce. When cereals are 
used with milk products or with 
meats, the proteins tend to supple- 
ment each other in value. 

Proteins are somewhat modified in 
physical properties and in physiologic 
availability by heat. In ordinary cook- 
ing, proteins such as those in egg, 
meat and fish are coagulated by heat. 
Low-temperature cooking produces a 
tender product, while high tempera- 
tures tend to cause toughening. An 
egg cooked below the boiling point 
is more tender than a “boiled” egg. 
Meat-cookery experts recommend 
temperatures between 300 and 350° F. 
for the best results, for the same rea- 
son as well as to lessen shrinkage. 
The nutritive values of soybean pro- 
tein is improved by autoclaving soy- 
beans before processing as flour or 
grits. In general, heat does not reduce® 
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METABOLISM OF FOOD PROTEIN 


COMPLETE INCOMPLETE 


hydrolyzed by digestive enzymes 
AMINO ACIDS AMINO ACIDS 
(including all (some of the all essential 
essential ones) ones may be lacking) 


Absorbed into blood stream 
in walls of intestines 
carried by portal blood to liver 


released to blood as needed to be 
carried by blood and lymph 
absorbed by tissue cells for use as 
_ CELL PROTOPLASM 
BLOOD AND LYMPH PROTEINS 
HEMOGLOBIN 
HORMONES 
ENZYMES 
SECRETIONS 
surplus discarded as AMINO ACIDS 
carried by blood stream back to liver 
deaminized by enzyme action mostly in liver 


NITROGENOUS FRACTION (NH2) NON-NITROGENOUS JRACTION 
changed by liver to (GLUCOGENIC—8%) 
UREA small stored stored oxidized 
; fraction as as in 
carried by blood to kidney liver or BODY FAT tissues 
excreted in urine muscle oxidized to 
combined GLYCOGEN to CO, + H2O 
to form changed to CO: + Hol 
simple GLUCOSE 
AMINO ACIDS oxidized 
needed by to*% 
body CO2 + H20 
Fic. 8. 
the digestibility of vegetable proteins REVIEW QUESTIONS 
and may even improve availability. 
The per cent of protein in cooked 1. Growth at the nortal rapid rate 


foods, either meat or vegetables, de- of early childhood inveves the con- 
pends upon the amount of moisture Version of .a considerak= proportion 
that may have been added or lost in Of the food protein int body tissue. 
cooking. Compare the protein content | What factors are essenal and how 
of rare and well-done meat in Figure an an adequate supplybe ensured? 
7 on page 39. Also compare the pro- 2. How can you plan o set enough 
tein content of raw and cooked oat- protein in your everyday neals with- 
meal, raw and French-fried potatoes. out actually calculating the protein in- 
(See Table 1, Part Four.) take exactly? 
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3. Why would you expect the pro- 
teins of milk and eggs to be of 
higher nutritive value even than 
those of muscle meats or fish? 

4. If animal foods are limited in 
quantity, how can an adequate dis- 
tribution of amino acids be derived 
largely from plant foods? 

5. It has been observed that chil- 
dren in war-torn countries are under 
height for their age, even when not 
under weight for their height. How 
would you explain this if they had 
been getting better than one gram 


of protein per kilogram of body 
weight? 

6. Recommended protein  allow- 
ances have been listed by the Food 
and Nutrition Board for men and 
women and for children of different 
age groups. Calculate these values on 
the basis of grams of protein per 
kilogram of body weight. 

7. The so-called high-protein foods 
listed in the chart contain appreciable 
amounts of other food constituents. 
Look up each of the foods listed and 
tabulate its fat and carbohydrate con- 
tent. 
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Energy Metabolism 


Chapter Topics 


ENERGY AND HEAT 
MEASURING FUEL VALUES 


BASAL METABOLISM 
VARIATIONS IN METABOLIC RATES 
PREGNANCY AND LACTATION 


Of all the sun’s energy that reaches 
the earth, only a small fraction can 
be stored for future use. The plant 
world is amazingly efficient in trans- 
forming heat and light from the 
sun into forms of potential chemical 
energy which the animal world, in 
turn, spends in the form of heat and 
work. Carbohydrate is the chief form 
of stored energy in plants, fat the 
chief form in animals. The story of 
energy metabolism is concerned with 
the transforming and the spending of 
energy by the human body. 

Metabolism is a term used to desig- 
nate the chemical changes that take 
place in the body through the action 
of its cells. Metabolism includes many 
activities; among them the changes in 
the foodstuffs after absorption from 
the alimentary tract. These changes, 
which result ultimately in the com- 
bustion of foodstuffs, with the release 
of heat or energy, constitute what is 
called energy metabolism. 


ENERGY AND HEAT 


Energy is expended whenever work 
is performed by the body in the com- 
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WORK AND FUEL REQUIREMENTS 

EFFECT OF FOOD ON THE METABOLIC 
RATE 

OTHER FACTORS AFFECTING METABO- 
LISM 





pletion of any act, small or large. It 
matters not whether the action is vol- 
untary—such as walking, sitting, and 
the various acts involved in the per- 
formance of one’s daily work—or in- 
voluntary—such as in the circulation 
of the blood, respiration, digestion, 
and the maintenance of muscular ten- 
sion or tone. 

Just as the furnace must frequently 
be fed with fuel in order to meet the 
expenditure of energy in the form of 
heat given out, so must the body be 
supplied with food as a source of 
energy for warmth and work. There 
is a direct relation between the amount 
of work performed, the heat produced 
by the body and the total food intake. 
One cannot perform more work than 
is provided for by the food intake 
unless one “borrows” from the reserve 
supply stored as adipose tissue or as 
glycogen in the liver or the muscles. 
This “borrowing” habit is a bad one. 
The average daily intake should 
equal, or slightly exceed, the daily 
energy requirement, except in cases 
of obesity, when it should be slightly 
lower. 
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Heat in Relation to Metabolism. 
Heat is an accompaniment of com- 
bustion and likewise of energy pro- 
duction; therefore, it can serve as a 
measure of energy metabolism. The 
calorie has long been used as the 
measure of heat. Just as it is neces- 
sary to have measures of length (cen- 
timeter, inch, foot), measures of 
weight (gram, ounce), and measures 
of volume (pint, quart, liter), so it 
is necessary in scientific work to have 
a measure of heat. A calorie is the 
amount of heat required to raise the 
temperature of one kilogram of water 
one degree centigrade. In our more 
common measures, it is approximately 
the amount of heat required to raise 
four pounds of water one degree 


Fahrenheit. 


MEAsuRING FuEL VALUES 


Bomb Calorimeter. The measuring 
of heat in terms of calories involves 
the determination of temperature 
change as well as of the weight and 
the type of material to which the 
heat is transmitted. Heat travels rap- 
idly and, therefore, must be confined 
for accurate measurement. This is ac- 
complished by means of an apparatus 
designed for the purpose. A small in- 
strument used for food determinations 
is known as the bomb calorimeter. It 
is so called because the metal con- 
tainer in which a weighed portion of 
food or other combustible material is 
burned resembles a bomb. The bomb 
is suspended in a weighed amount of 
water in a thermos container inside a 
well-insulated box. The bomb is filled 
with oxygen under pressure to ensure 
enough oxygen for complete combus- 
tion. When all is in readiness, a small 
electric wire, dipping into the tiny 
dish of food, is charged with sufficient 
electricity to start combustion, just as 


a match starts fire in the stove. The 
heat produced by the burning of the 
food is transferred to the water, in 
which is immersed an accurate ther- 
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Fic. 9. Diagram of the parts of a 
bomb calorimeter. The water in the 
inner chamber changes in temperature 
when the food is burned. The water 
in the outer chamber acts with the 
intervening air space as insulation. 
(Jean Broadhurst.) 


mometer. Thermometer readings are 
taken before the oxidation begins and 
every half minute until the maximum 
rise in temperature of water is reached 
(6 to 10 minutes), and from the dit- 


. 
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ference or total rise in temperature 
may be calculated the caloric or fuel 
value of the food being tested. 

Fuel values of foods burned within 
the body are slightly less than when 
burned in the bomb calorimeter. Some 
types of food are used more com- 
pletely than others, and some  sub- 
stances with calorie value are excreted 
in the urine. Atwater’s method of cal- 
culation of the fuel value of foods, 
first published in 1900, is still in use 
in the United States. Based on the 
distribution of common foods in a 
mixed diet, he calculated that for each 
gram of food material consumed, the 
values indicated in the following table 
were available for the body. These 
are known as the physiologic fuel 
values, and are the ones used in most 
dietary calculations: 


Carbohydrate ..... 4 calories per gram 
m Patheere. bess cee 9 calories per gram 
Broteine SSeira.ees 4 calories per gram 


In Great Britain there are signifi- 
cant differences’ in the method of 
calculation of fuel values and in the 
factors used. These differences were 
of minor importance in prewar days, 
except that research data from the 
two countries were not entirely com- 
parable. In wartime calculation of na- 
tional food supplies these differences 
became more important in establish- 
ing a fair distribution of available 
foods. Thus the method of calculating 
fuel values of foods has come up for 
critical review, and some changes may 
be recommended in the future. In 
Table 1 of Part Four in this book the 
factors 4, 9, 4 have been used in cal- 
culating calorie values in the conven- 
tional manner recommended by At- 
water and reafirmed by Maynard.” 


1 Maynard, L. A.: J. Nutrition 28:443, 
1944, 


2 Thid. 


The actual energy expended by the 


_ body throughout a given period may 


be determined by placing a human 
subject in a special calorimeter, just 
as food is enclosed in the bomb calo- 
rimeter. The heat given off by the sub- 
ject is absorbed by the water in the 
coils surrounding the well-insulated 
chamber, where, by an accurate mech- 
anism, the total heat may be meas- 
ured. This procedure is known as 
direct calorimetry. 

As there are in existence only a few 
calorimeters large enough for making 
direct observations on human beings, 
and since they are exceedingly expen- 
sive, this method is used chiefly for 
scientific research. By another meth- 
od, known as indirect calorimetry, the 
rate of metabolism is calculated from 
the oxygen intake measured by a 
respiration apparatus. From the oxy- 
gen consumed in a given number of 
minutes the caloric expenditure can 
be calculated because the average ca- 
loric equivalent of a liter of oxygen 
for a person on a mixed diet has 
been determined to be 4.825 calories. 
The calculation is made easy by accu- 
rately ruled paper used on the record- 
ing drum and carefully regulated 
speed of the drum. 

The subject lies on a cot and 
breathes through a nose piece or a 
mouth piece, the subject himself 
forming a “closed circuit” and using 
only oxygen from a measured supply. 
This type of apparatus is now in- 
stalled in most of the larger hospitals 
of the country. The metabolism test 
is used extensively as a means of 
diagnosis, particularly in cases of hy- 
perthyroidism, hypothyroidism, myx- 
edema and other endocrine disturb- 
ances which may alter the metabolic 
rate. 
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BASAL METABOLISM 


In order that there may be some 
basis of comparison for such tests, the 
rate of metabolism must be studied 
under standard conditions. It is there- 
fore specified that the subject be 
awake but at complete rest, and that 
the test be taken at least 12 hours 
after the last meal and several hours 
after any vigorous exercise. The rate 
of metabolism as determined under 
these “standard” conditions is known 
as the basal rate, and is often spoken 
of as the basal metabolism. Marked 
variations in the basal rate of metabo- 
lism are an indication of disease. 


VARIATIONS IN METABOLIC RATEs 


However, there are lesser and 
wholly normal variations, the causes 


of which lie within the body itself: 
the size, the shape and the compo- 
sition of the body; the age of the 
individual and the activity of certain 
internal glands. It is generally ac- 
cepted that a variation of not more 
than 10 per cent either way from the 
accepted metabolic rate (all variables 
considered) is within normal limits. 

The surface area of the body is used 
as a measure of size in these studies. 
The skin of the body is a radiating 
surface from which heat is given off 
continually. Therefore, the greater the 
skin area, the greater will be the 
amount of heat lost by the body and, 
in turn, the greater the necessary heat 
production by the individual. It has 
been found that a tall, slender per- 
son has a greater surface area than 





Fic. 


10. A respiration apparatus for making basal metabolism measurements. 
(McKesson Appliance Co.) 
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a shorter stout person of the same 
weight; that is, surface area is pro- 
portional to height multiplied by 
weight. The basal metabolism of an 
average man and woman would be 
about 1,700 or 1,400 calories, respec- 
tively. A large proportion of adipose 
tissue lowers the metabolic rate, as 
the muscular tissues are the chief seat 
of energy metabolism. Complete tables 
of average metabolic rates for men 
and women of different age, height 
and weight are used for comparison 
with the measured rate. More than 
10 per cent above or below the aver- 
age is considered abnormal. 

Age and growth are responsible for 
normal variations in basal metabolism. 
The relative rate is highest during the 
first and second years, and decreases 
after that, although it is still relatively 
high through the ages of puberty both 
in girls and in boys. During adult life 
there is a steady decrease in rate with 
a marked drop in old age, due un- 
doubtedly to lower muscle tone re- 
sulting from diminishing muscular 
activity. 

Sex probably has little effect upon 
metabolism, although women in gen- 
eral have a lower metabolism than 
men; but this may be because women 
are usually smaller and less active. 
However, Benedict* found that 
women of the same height and 
weight as men had a metabolic rate 
that was about 5 per cent lower than 
that of men. He accounts for this by 
a diflerence in body composition, 
women usually having a little more 
fat and less muscular development 
than men. However, there are certain 


e Benedict, F. G., and L. E. Emmes: J. 
Biol. Chem, 20:253, 1915. 


increases in metabolism that are inci- 
dent to the female sex. 

The internal secretions of certain 
glands of the body, such as the thy- 
roid and the adrenals, materially af- 
fect metabolism. The secretion of the 
thyroid gland has the most marked 
effect. Hyperthyroidism is that con- 
dition in which the metabolism is 
accelerated by an increased production 
of thyroid extract, while hypothyroid- 
ism is characterized by a decrease 
from the normal amount resulting in 
subnormal metabolism. Other glandu- 
lar secretions may affect metabolism 
to a lesser degree, but their signifi- 
cance in this respect is not well under- 
stood. 


PREGNANCY AND LACTATION 


The fetus has a much higher rate 
of metabolism than that of the ma- 
ternal organism, but its size is so 
small during the first three or four 
months of pregnancy that it makes 
no appreciable difference in the 
mother’s food requirements. From 
the fifth month on, the metabolic rate 
increases as the size increases, so 
that at the time of delivery the total 
metabolism of mother and fetus has 
increased from 20 to 25 per cent over 
that of the mother before conception. 

The Infant. During lactation the 
mother’s food must supply not only 
her own needs but those of the baby’s 
body as well. Like the fetus, the 
infant has a much higher metabolic 
rate per pound of body weight than 
the mother. This is due to the rapid 
rate of growth. The food needs of 
an infant up to 3 months of age are 
about 60 calories per pound, decreas- 
ing thereafter to about 50 calories at 
6 months, 45 calories between 6 and 9 
months, and 40 calories from 9 to 12 


months. A 10-pound baby, 5 months 
of age, would therefore add at least 
500 calories to the food requirements 
of a nursing mother. For more de- 
tailed information on the energy re- 
quirements of an infant see Chapter 
16. Nursing mothers usually require 
from 2,600 to 2,900 calories per day. 
Some pediatricians place the require- 
ments slightly higher, especially so if 
the mother is engaged in active work. 


ENERGY EXPENDITURE PER HOUR 
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WORK AND FUEL REQUIRzE- 
MENTS 


Body work is of two kinds, volun- 
tary and involuntary. There is during 
waking hours an almost constant 
movement of some part of the body, 
bringing into play the voluntary mus- 
cles, but by far the greater proportion 
of body work is carried on by the 
unceasing activity of the involuntary 


UNDER DIFFERENT CONDITIONS 


OF MUSCULAR ACTIVITY 


Form of Activity 





Sleeping 
Awake lying still 
Sitting at rest 
Reading aloud 
Standing relaxed 
Hand sewing 
Standing at attention 
Knitting (23 stitches per minute on sweater) 
Dressing and undressing 
Singing 
Tailoring 
Typewriting rapidly 
Ironing (with 5-pound iron). . 


Dishwashing (plates, bowls, cups and saucers) | 


Sweeping bare floor (38 strokes a minute) 
Bookbinding 
“Light exercise” 
Shoemaking 
Walking slowly (2.6 miles per hour). . 


Carpentry, metal working, industricl painting. ate 


“Active exercise”’ 


Walking moderately fast (3.75 miles per hour)... . 


Wyamliking Gownstairs. 655. Tek tec ee 
Stoneworking 
“Severe exercise” 
Sawing wood 
Swimming 
Running (5.3 miles per hour) 
“Very severe exercise’ 
Walking very fast (5.3 miles per hour) 
Walking upstairs. . . 


Calories per Hour 
Per 70 

Kilograms ete aoice d 
(average man )| ~~) °8T@™m eae 

fe 65 0.93 0.43 
Ade 77 110 0.50 
ase 100 1.43 0.65 
sta 105 a7 ou 0.69 
rea 105 1.50 0.69 
try 111 1.59 0.72 
Sete: 115 1.63 0.74 
et 116 1.66 0.75 
sa 118 1.69 0.77 
ee 122 1.74 0.79 
“a 135 1.93 0.88 
ie 140 2.00 0.91 
144 2.06 0.93 

aoe: 144 2.06 0.93 
a 169 Peel 1.09 
anon 170 2.43 1.10 
ec 170 2.43 1.10 
as 180 Eee | 1.17 
200 2.86 1.30 

240 3.43 1.56 

APES 290 4.14 1.88 
300 4¥,28 18S 

Pare 364 5.20 2.36 
ae 400 Sere! 2.60 
pt 450 6.43 2.92 
Sor 480 6.86 Sivke 
aa 500 7.14 3.25 
570 8.14 Bye 

ae 600 S.57 3.90 
Mee 650 9.28 4.22 
Hak 1,100 15.80 7.18 
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muscies. The work of the circulatory 
and the respiratory systems 
stops so long as life persists; the di- 
gestive processes go forward without 
conscious attention. The muscles are 
always in a slightly contracted state. 
For all these forms of involuntary 
work, energy or fuel is required. For 
all voluntary activities the fuel needed 
is in direct relation to the intensity of 
the exercise. For instance, a moderate 
amount of energy is needed for walk- 
ing, while for the heavy labor of dig- 
ging a ditch or for the active exercise 
of tennis an enormous amount of fuel 
is needed. 

Muscular work is the greatest factor 
influencing dietary requirements. Men- 
tal work, strange as it may seem, does 
not affect the total metabolism sufh- 
ciently to be detected by the calorim- 
eter. Investigators, working with a 
very delicate apparatus, found that 
nerve tissue did expend some energy, 
but that the amount expended by this 
tissue was very small indeed com- 
pared with the total energy of the 
body. In exceptional cases, physical 
work may be the means of increasing 
the metabolism by as much as 4,000 
calories. The food intake should in 
every case equal in caloric value the 
heat units expended by the body (ex- 
cept, of course, in overweight indi- 
viduals who find it necessary to re- 
duce). A man doing sedentary work 
may require only 2,500 calories per 
day, while a man doing exceedingly 
hard manual ‘labor may require as 
much as from 5,000 to 6,000 calories. 
The data* on page 49 from various 
metabolism studies have been ar- 
ranged for reference on the basis of 
a man of average size—70 Kg., or 154 
pounds, or per unit of weight that 
can be applied for men or women. 


* Sherman, H. C.: Chemistry of Food and 
Nutrition, New York, Macmillan, 1946. 


never ~ 


The calories for each activity listed 
include basal plus the extra calories 
spent for work. From it one may 
easily calculate the approximate calo- 
ries required for these vocations and 
for others that would require similar 
exertion. 

Tigerstedt ° estimated the energy re- 
quirements of those in some of the 
more common occupations as follows: 


2,000-2,400 calories per day suffice for a 
shoemaker. 

2,400-2,700 calories per day suffice for a 
weaver. 

2,700-3,200 calories per day suffice for a 
carpenter or mason. 

3,200-4,100 calories per day suffice for a 
farm laborer. 

4,100-5,000 calories per day suffice for an 
excavator. 

Over 5,000 calories per day are required 
by a lumberman. 


A nurse weighing 130 pounds and 
on active duty 8 hours a day might 
estimate her total energy expenditure 
for the 24 hours as given on page 51. 

An office girl with less activity 
would expend considerably less calo- 
ries, but a man weighing more and 
in sedentary occupation may expend 
about the same calories as the more 
active woman. 

It is suggested that the reader work 
out a table of food requirements based 
upon his own program of work: it 
may prove interesting as well as en- 
lightening. 

A person who habitually consumes 
more calories than he expends for 
work plus body heat tends to store 
the extra food as body fat (adipose 
tissue). This is easy to do, especially 
when one’s activities are less than 
previously. Eating habits are fre- 
quently not adjusted to fit reduced 


5 Tigerstedt, Robt. A. A.: Text Book of 
Physiology, Leipzig, Hirzel, 1897. 
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Nurse’s Activities 


PEM Sr eee Sek pe eae 
bute still reading ies yn ve) of cce cl.... 
Dressing and undressing.................. 
ping, eating meals, knitting, CtC..i. 2.50 « sccjae nae ns 


On duty, 8 hours 


Care of patient, lifting, walking, carrying tray, etc..... 
Wialkinedowistairs:n.0 She er ea. : 
Welking Upstairs 3 ois vm kt sles ews nce ss 
PACA W RE OXET ONG bh sli hlovsih aks Uses. wie are 
Reading aloud to patient............... 
Walking moderately fast, going to and from work....... 


alas, Der moun. bey ws. eat ne olee 
Multiplied by weight, 130 pounds..... 


activities. Therefore, it is not surpris- 
ing that people tend to gain weight 
with age; it is more surprising that 
they do not gain more weight. For 
some individuals nature provides some 
sort of metabolic adjustment for dis- 
posing of extra calories without in- 
creasing body weight. Such people 
seem to eat all they want and more 
without gaining weight, and are the 
envy of their fat friends who enjoy 
eating but must control appetite if 
they would control weight. A more 
complete discussion of weight control 
and the treatment of obesity is given 
in Chapter 20. 

Habitual muscular exercise not only 
increases the total energy metabolism 
but affects the basal rate because 
energy is required to maintain muscle 
tone. On the other hand, sleep lowers 
metabolism because the muscles are 
relaxed. A prolonged period of abso- 
lute rest in bed means loss of muscle 
tone and lowered metabolism; this ex- 
plains why rest is a method of treat- 


Calories per Pound 











Time 
Hours Pes 
“pee Total 

{ON ie 8 43 3.44 
ae ee 1 .50 .50 
eye? rgd 1 id. hed: 
5 75 eps) 
4 .93 3272 
aarti eas a 4 2.36 .59 
ny eee eee 4 7.18 1.80 
age te Pear: 115 1.88 2.82 
i tte Peat 2 .69 WN steres 
1 1.95 1.95 
ey, eee 24 20.72 
Se ee As 
2,693.60 








ment in cases of abnormally high 
metabolic rate. 


EFFECT OF FOOD ON THE 
METABOLIC RATE 


The intake of food also increases 
metabolism. This is most marked 
after the food products reach the 
blood stream, the effect being noticed 
in from one half to five or six hours, 
depending upon the type and the 
amount of food consumed. One re- 
search worker found that a fasting 
man had a metabolism averaging 9 
per cent lower than what he had on 
the days when food was consumed. 
Another worker found a difference of 
about 22 per cent between the fasting 
days and the days when a liberal diet 
was taken. However, metabolism goes 
on during fasting, showing that the 
body must continue burning fuel sup- 
plies even though the tissues are called 
upon to make up the deficit. This 
explains the loss of weight and wast- 
ing in severe illness and starvation. 
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Recent findings would indicate that 
with prolonged fasting and _ subse- 
quent loss of weight, the body tends 
to adjust itself by a lowering of the 
metabolic rate. This is comparable to 
setting back a thermostat so that the 
organism runs at a lower rate. This 
adjustment is true of adults, but chil- 
dren who are undernourished seem 
to have a higher rate, which makes 
undernutrition in children even more 
serious than in adults. No satisfac- 
tory explanation for this difference 
has yet been found. 

Specific Dynamic Action of Protein. 
Not all kinds of food burn with an 
equal effect upon metabolism. Pro- 
tein stimulates metabolism, so that a 
greater amount of heat is expended 
in the burning of it than in the burn- 
ing of similar quantities of fats and 
carbohydrates. This stimulation is un- 
doubtedly due to certain intermediate 
products resulting from the splitting 
of protein in the oxidation processes 
in the tissues, and is commonly known 
as the specific dynamic action of pro- 
tein. Carbohydrates and fats have a 
much less marked effect, but the slight 
stimulation that results from the in- 
take of food of any type accounts for 
the fact that metabolism tests are usu- 
ally taken before breakfast when no 
food has been eaten for at least 12 
hours. For a person on an average 
diet the specific dynamic action of 
food may account for about 10 per 
cent rise above the basal. 


OTHER FACTORS AFFECTING 
METABOLISM 


Climate, season, housing and cloth- 
ing affect metabolism, chiefly through 
their bearing upon the regulation of 
body temperature. The heat produced 
in the body by metabolic processes 
must be conserved or given off in 


such a way as to maintain the body 


- temperature at a remarkably constant 


figure. If no heat were lost from the 
body during average daily activity, 
the temperature would rise about 2 
degrees an hour. In winter we pur- 
posely curtail our heat loss (through 
conduction) by wearing heavier cloth- 
ing and living in heated houses, while 
in summer we wear thinner clothing 
to expedite greater losses. However, 
nature has provided for a carefully 
controlled loss of heat that may vary 
as climate and environment dictate. A 
thinly clothed person on a cold winter 
day may shiver. This process is a 
series of rapid muscular contractions 
set up involuntarily in the body to 
increase heat production in order to 
make up for the rapid heat loss. Evap- 
oration or perspiration from the skin 
is another important mechanism em- 
ployed by the body in the control of 
temperature. Insensible perspiration is 
evaporating continuously with a slight 
loss of heat, but sensible perspiration 
means greater heat loss and affords a 
welcome cooling effect when the body 
is overheated in warm weather or 
after strenuous exercise. 

Although there are a number of es- 
sential nutrients to be considered in 
the selection of an adequate diet (see 
succeeding chapters), it must not be 
forgotten that the caloric value is fun- 
damentally one of the most important, 
as Du Bois® pointed out when he 
stated: 

“Calories in medical practice are 
just as important as they ever were, in 
spite of the fact that attention has 
been centered on vitamins. No supple- 
ments of vitamins or mineral ele. 
ments can alter the laws of the con 
servation of energy. Calories are still 


6 Du Bois, E. F., and W. H. Chambers: 
J.A.M.A, 19931183, 1942. 


needed to keep the body warm and 
to furnish energy for muscular work.” 


REVIEW QUESTIONS 


1. The calorie is the measure of 
energy in the form of heat. Using the 
accepted energy values for protein, fat 
and carbohydrate, calculate the energy 
value of a 100-Gm. serving of cooked 
oatmeal containing 2.3 Gm. protein, 
1.2 Gm. fat and 10.8 Gm. carbohy- 
drate. 

2. The basal metabolic rate is meas- 
ured under standard conditions. 
Would the following conditions be 
standard: At 11:00 a.m. following 
breakfast at 7:00 and a half-hour rest 
period? 

3. The basal metabolism or a man 
of average size is about 1,700 calories 
per day; of a woman of average size, 
about 1,400 calories. If the measured 
basal metabolism for such a person 
was 12 per cent below average (—12), 
how many calories per day would each 
be expending under basal conditions? 
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4. Muscular work may influence 
energy expenditure more than any 
other factor. If the nurse who needed 
2,694 calories, as calculated on page 
51, were off duty and not active, what ~ 
would her total caloric requirement 
be? 

5. Constant body weight usually in- 
dicates that food is meeting caloric 
requirements. Calculate your own 
daily caloric requirement from the 
table on page 49 and the energy value 
of your food for the same day from 
Table 1, Part Four. 

6. Factors influencing tota: meta- 
bolic rate are age, size, sex, activity, 
climate, housing and clothing. Which 
of these has the most effect, and why? 
Which the least? 

7. When there are acute food short- 
ages, as there were during and im- 
mediately after the war in many parts 
of the world, should relief agencies 
supplying a minimum of food to re- 
lieve starvation think first of calories, 
protein or vitamins, and why? 
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Minerals 


Chapter Topics 


CALCIUM AND PHCSPHORUS 
IRON 
IODINE 


Of the many chemical elements that 
make up the cells of the human body, 
carbon (C), hydrogen (H), oxygen 
(O) and nitrogen (N) constitute 
about 96 per cent by weight. The re- 
maining 4 per cent or less (approxi- 
mately 6.6 lbs. or 3,000 Gm.) is 
largely composed of the mineral salts 
or ash constituents found as inorganic 
salts or combined with organic com- 
pounds in the body. Those which are 
most important as structural or func- 
tional elements are present in approxi- 
mately the proportions given in the 
accompanying table for an adult man: 

In natural foods, minerals are pres- 
ent in various forms mixed with or 
combined with proteins, fats and car- 
bohydrates. Processed or refined foods 
such as fats, oils, sugar and cornstarch 
contain almost no minerals. The total 
mineral content of a food is deter- 
mined by burning the organic or com- 
bustible part of a known amount of a 
food and weighing the resulting ash. 
The ash is then analyzed for individ- 
ual mineral elements. Most foods have 
been analyzed for ten or more mineral 
elements, but in dietary practice the 
figures most commonly used are those 


54 


SODIUM, POTASSIUM, MAGNESIUM, SUL- 
FUR AND CHLORINE 

TRACE ELEMENTS 

ACID-BASE BALANCE 





MINERAL COMPOSITION OF AN 
ADULT HUMAN BODY! 


Gm./70 
Element of kes Kilo Man 
Calcium (Ca) *....| 39 1,160 
Phosphorus (P) *...| 22 670 
Potassium (K).....] 5 150 
Sulfur .(S) teense S 112 
Chlorine (Cl)...... 3 85 
Sodium (Na)...... Zz 63 
Magnesium (Mg)..| 0.7 21 
iron (Fe) a ee, © 715 4.5 
Toding (Bis @.et .0007 .02 


—_. 


Manganese (Mn), Copper (Cu), 
Cobalt (Co), Nickel (Ni), Fluo- 
rine (FI), Zinc (Zn), Aluminum } Traces 
(Al), Arsenic (As), Bromine (Br), 
Silicon (Si) and Selenium (Se) 





* Amounts of calcium and phosphorus 
are variable according to the bone com- 
position and the reserves of these elements 
in bone. 


for calcium, phosphorus and_ iron. 

These are in Table 1, Part 4. 
Accurate data on the mineral con- 

stituents of common foods no longer 


1 Shohl, A. T.: Mineral Metabolism, New 
York, Reinhold, 1939. 
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satisfy the scientific nutritionist. The 
question of relative availability of 
mineral elements in various forms for 
physiologic processes has stimulated 
new investigations in this field. In 
discussions of the subject written 
30 or more years ago the opinion 


prevailed that the organic forms of . 


minerals found in plant and in animal 
foods were better utilized than the 
inorganic. However, modern research 
has disproven this theory. This con- 
cept may have arisen because natural 
sources provided food essentials other 
than minerals. With the exception of 
sulfur, minerals in inorganic com- 
bination are in general more readily 
absorbed and assimilated by animals 
than minerals incorporated in organic 
complexes. Moreover, much of the 
mineral in common foods is really in 
the inorganic state, contrary to previ- 
ous belief. Many of the organic min- 
eral complexes must be broken down 
by physiologic processes to liberate the 
inorganic minerals for their functions 
in the body. 

The available food tables (see Table 
1, Part Four) giving mineral content 
of foods do not tell us how much of 
these minerals is available. Until such 
information is obtained and recorded, 
we must accept and use tables of the 
total mineral in foods with recogni- 
tion of this discrepancy. 


CALCIUM 
AND PHOSPHORUS 


Calcium is the mineral most likely 
to be deficient in the average Ameri- 
can diet, and phosphorus also is found 
to be low in many cases. Since calcium 
and phosphorus are found frequently 
in the same foods and function to- 
gether as calcium-phosphate in the 
building of bone, they may be consid- 
ered together. 


Function. Ninety-nine per cent of 
the calcium in our bodies and a large 
percentage of the phosphorus are 
found as normal constituents of bone, 
giving to it strength and rigidity. 
When calcium phosphate is removed 
from bone, the remaining tissue is as 
flexible as cartilage; in fact, it is essen- 
tially the same as cartilage. Cartilage 
precedes bone in the development of 
the fetus and the young animal, and 
the calcium phosphate is normally de- 
posited in it as growth and strain 
demand. When nature’s plan is 
thwarted by an inadequate supply of 
either of these minerals in food, or by 
an inability to utilize them, growth 
may be retarded; or, as more often 
happens, growth in size continues but 
the normal development of the bone 
is interfered with, resulting in the 
bowed legs, enlarged ankles and 
wrists, prolapsed thorax and other 
bone deformities characteristic of rick- 
CLS. 

Calcium and phosphorus perform 
other less conspicuous but necessary 
functions in the body, of which only 
a few can be mentioned here. Calcium 
in the blood is necessary for the proc- 
ess of clotting. Physicians sometimes 
prescribe a calcium compound as a 
preparatory measure for an operation, 
such as tonsillectomy, in an attempt to 
increase the speed of clotting and thus 
reduce the loss of blood. Phosphorus 
is a necessary constituent of every cell 
in the body and is especially impor- 
tant in nerve tissue. Phosphates also 
play an important role in utilizing 
organic foodstuffs and in maintaining 
the acid-base balance of the blood. 
Further consideration will be given 
this function in the discussion of the 
acid-base equilibrium in the body. 

Dietary Requirement for Calcium 
and Phosphorus. Extensive studies 
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have been made by Sherman” and 
others of the daily requirement of 
calcium and phosphorus for adults 
and children. Work had previously 


in both the urine and the feces. The 
examination of urine only, on the as- 


sumption that what was lost in feces 


had never been assimilated, has been 





Fic. 11. Diet deficient in calcium compared with normal 
diet (in rats). Note spinal curvature, deformed ribs and 
stunting. (See p. 55 for relation of calcium to rickets.) 


been done on animals, but exact data 
on human beings were lacking. The 
problem has been attacked by com- 
paring the calcium and the phospho- 
rus in the food with amounts excreted 


2Sherman, H. C.: Chemistry of Food 
and Nutrition, New York, Macmillan, 1946. 


proven inaccurate, since some of the 
metabolized calcium and phosphorus 
may be excreted through the intestinal 
tract. 

The maintenance requirement for 
adults was determined by finding the 
smallest intake upon which an equi- 
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librium could be maintained, i.e., on 
which the total amount excreted by a 
given individual would be no greater 
than the amount taken in. The results 
from 97 experiments carried out in 
this fashion gave an average require- 
ment of 0.45 Gm. of calcium and 0.88 
Gm. of phosphorus per man per day. 
These figures, it must be remembered, 
represent only a minimum require- 
ment, with no excess or margin for 
safety. Sherman therefore advised an 
increase of 50 per cent above actual 
requirement, making totals of 0.68 
Gm. of calcium and 1.32 Gm. of 
phosphorus. 

The Food and Nutrition Board of 
the National Research Council, after 
reviewing more recent findings, rec- 
ommends 0.8 Gm. of calcium per day 
for an adult man or woman and more 
for children (see Chap. 11). No rec- 
ommended allowances were set up 
for phosphorus because it can gen- 
erally be assumed that the intake of 
this mineral is adequate when the 
calcium from natural foods meets the 
recommended levels. 

Requirements During Pregnancy 
and Lactation. Calcification of the 
skeleton of the fetus takes place chiefly 
during the last three months of preg- 
nancy, and obviously this is the period 
when the calcium requirement of the 
pregnant mother is the greatest. Even 
so, an infant is born calcium-poor and 
the lactating mother must supply rela- 
tively more calcium to her infant 
through the mammary gland than she 
did prenatally. It is more difficult to 
maintain a calcium equilibrium dur- 
ing lactation than during pregnancy. 
The allowance recommended by the 
Food and Nutrition Board of 1.5 Gm. 
of calcium during pregnancy and 2 

3 Recommended Dietary Allowances, Na- 


tional Research Council, Reprint and Circu- 
lar Series No. 122, Washington, Aug., 1945. 


Gm. during lactation takes the pre- 
ceding facts into account. 

Less is known about the exact phos- 
phorus requirement during pregnancy 
and lactation, but it is assumed to run 
about 25 per cent higher than the 
calcium requirement. A sufficient in- 
take of vitamin D (400-800 I.U.) is 
recommended to ensure normal ab- 
sorption and utilization of both cal- 
cium and phosphorus. | 

Requirements During Growth. 
Growth of bone requires the storage 
of new calcium and phosphorus as 
well as replacement. Thus the calcium 
and the phosphorus requirements of 
infants and children must include 
allowance for maintenance and for 
growth. The growth requirement var- 
ies with age, being highest in relation 
to weight in the infant, lower and 
fairly constant after the first year and 
until puberty, when there is a sharp 
rise again during the period of rapid 
growth. 

The Food and Nutrition Board al- 
lowances for calcium for the different 
age and sex categories reflect these 
specific needs. For no other factor is 
the total requirement for children of 
all ages greater than it is for the adult. 

A careful selection of foodstuffs rich 
in calcium and phosphorus is neces- 
sary to meet these needs. For infants, 
the intake requirements may well be 
stated in terms of the amount of milk, 
since this is the chief food source. 
For older children, the requirements 
for calcium and phosphorus are most 
easily met by including a quart of 
milk a day, or its equivalent in milk 
products. The calcium and the phos- 
phorus content of milk is not only 
high but in good proportion, and these 
factors are more readily available from 
milk than from most other foods.* 


4 Shohl, A. T.: Op. cit. 
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During all periods of growth vitamin 
D or sunshine is essential for the most 
efficient absorption and utilization of 
these two minerals, but vitamin D 
can function only when calcium and 
phosphorus are present in reasonably 
adequate amounts (see Chap. 8). 
Food Sources of Calcium and Phos- 
phorus. Milk and milk products are 
the most important sources of readily 
available calcium. Most green, leafy 
vegetables contain calcium salts vary- 
ing according to type and soil where 


grown. There is also a wide range in 
the availability of the calctum from 


- green leaves, depending upon the 


amount of oxalic acid present. With 
it the calcium forms insoluble salts. 
In most sections of the country greens 
are not used regularly enough, nor in 
sufficient quantity, to be relied upon 
to replace milk, but they are impor- 
tant when milk is scarce or unobtain- 
able. From Figure 12 it is apparent 
that relatively few foods are rich 
sources of calcium. It is possible to 


IN AVERAGE SERVINGS 


OF COMMON FOODS 


CALCIUM 
Average 
OF ANIMAL ORIGIN Serving 
a Grams 


Evaporated milk Yocup 120 
Fresh milk,whole or skim1C.240 


Swiss cheese ride. 
Cheddar cheese 25 
Ice cream,plain Yoc. 100 
Oysters, raw 100 
Condensed milk 25 
Cottage cheese 50 
Salmon, canned 50 
Egg (1) 50 





OF PLANT ORIGIN 


Collards, turnip greens 100 
Kale,mustard greens 100 


Broccoli 100 
Molasses | Tbsp. 25 
Snap beans 100 
Bread, white or w.w. 100 
Almonds (20) 25 
Cabbage 100 
Orange (| large) 100 
Wheat cereal,dry 50 
Raisins (Ygc.) 25 








calcium 


600 


milligrams. of 


200 400 800 


Recommended allowance for average man or woman 


Fic. 12. 
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meet the calcium requirement, even 
on a low caloric intake, if foods are 
well chosen. The calcium contribution 
of. a basic dietary pattern providing 
about 1,500 calories is shown on page 
63. 

Phosphorus is more widely distrib- 
uted and less likely to be deficient in 
the average diet than calcium. Poul- 
try, fish, meats, cereals, nuts and leg- 
umes, as well as milk and milk prod- 
ucts, are all.good sources. Although 


calcium and phosphorus are usually 
associated because they function to- 
gether in the body, they are not always 
found in the same foods (see Fig. 13). 

There may be slight losses of cal- 
cium and phosphorus in the cooking 
of vegetables, especially if the cooking 
water is discarded. There are wide 
differences in mineral content of 
plants grown on different soils. Thus 
foods should be chosen with a view 
to supplying an excess of these ele- 


PHOSPHORUS IN AVERAGE SERVINGS 
OF COMMON FOODS 


Average 

OF ANIMAL ORIGIN remind 

COREE FEET ET ET Grams 
Turkey 100 
Milk, fresh whole 240 
Chicken 100 
Fish, fresh 100 
Beef, veal, lamb 100 
Cheese, cheddar 25 
Oysters (4-6) 100 
Pork, fresh 100 
Salmon or tuna 50 
Egg (1!) 50 


OF PLANT ORIGIN 


Bread, whole wheat 
Wheat cereal,dry 
Lima beans, fresh 
Peas, green 

Sweet corn 
Almonds 

Peanuts 
Yeast, dry powder 
Brown rice 

Greens 








milligrams of phosphorus 
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ments and thus providing a liberal 
margin of safety. This excess should 
be as great as in the case of protein, 
if not greater, because of larger losses 
in cooking and in digestion. For the 
child a quart of milk a day, together 
with other foods suitable for his age, 
provides such a margin of safety. 


IRON 


Blood Building. Iron is another 
mineral that is apt to be low in certain 
types of American diets, although 
comparatively small amounts are 
needed. There are less than five grams 
of iron in the body of a full-grown 
healthy person, but its importance to 
our well-being is strikingly out of 
proportion to the quantitative figures. 
Iron is a necessary constituent of 
hemoglobin, the coloring matter of 
the red blood cells, and is an essential 
constituent of every cell in the body. 
Very little is known regarding the 
function of iron in relation to chro- 
matin, the pigment compound in the 
cells; but as a constituent of hemo- 
globin it is vitally essential to the proc- 
esses of nutrition. Hemoglobin is a 
compound of protein, iron and a pig- 
ment complex. Hemoglobin combines 
with oxygen in the lung capillaries to 
form oxyhemoglobin and as such tray- 
els in the blood stream to the tissues, 
where the oxygen is released to take 
part in oxidative processes. Part of 
the carbon dioxide formed is carried 
back by the same hemoglobin, which 
drops its load in the lungs and starts 
out with a new load of oxygen. 

Therefore, it is highly important 
that the food contain sufficient 
amounts of iron along with other nec- 
essary elements needed for its utiliza- 
tion. The iron of our bodies is used 
very efficiently. It is probably not used 
up or destroyed when it becomes a 


constituent of hemoglobin but is con- 
served and can be utilized again and 


- again. Resynthesis of hemoglobin is 


presumed to take place in liver or 
bone marrow. Small amounts of both 
unabsorbed and metabolized iron may 
be lost in the stools; very little is 
excreted in the urine. A shortage of 
iron may cause anemia if the def- 
ciency occurs when there is increased 
need for iron, such as in growth, preg- 
nancy or blood loss. This increased 
demand may be normal, as in the first 
two instances, or abnormal due to 
hemorrhage. 

Iron Copper Relationship in Hemo- 
globin Synthesis. During the last 25 
years research along these lines has 
quite revolutionized our concepts re- 
garding the most available forms of 
iron for animal and human nutrition. 
It was formerly maintained that the 
only available forms of iron were the 
complex organic compounds found 
in foods, with little realization that 
much of the ifon in foods was really 
inorganic in nature. It was conceded 
by some physiologists that inorganic 
iron used in medicines might be ab- 
sorbed to some extent, but could prob- 
ably be utilized to a limited extent 
only. 

More recent research has disclosed 
numerous ramifications to the prob- 
lem of hemoglobin synthesis in the 
animal body. With carefully con- 
trolled animal experiments, it became 
apparent that even foods rich in iron 
might vary widely in their efficacy as 
blood regenerators, and suggestions 
were offered that these variations 
might be due to differences in the 
organic iron complex, to the solubility 
of the iron, or to other substances 
functioning in the utilization of iron. 
When it was found that the ash of 
certain natural foods functioned in the 
absence of organic factors, the logical 


transfer of emphasis was to a study 
of inorganic iron salts. When these 
in turn showed irregular results, at- 
tention was given to the possible sig- 
nificance of impurities. This hypothe- 
sis led to the interesting discovery ® 
by the Wisconsin group, and later 
confirmed by other workers, that 
traces of copper greatly stimulated the 
utilization of iron for hemoglobin 
synthesis. 

Available Iron. It has been shown 
more recently that there is a marked 
difference in the availability of iron 
derived from various food sources. 
For instance, only about half the iron 
in whole cereals is in usable form, 
and even less in certain green leaves. 
This marked variation in availability 
may account for some conflicting re- 
ports of earlier work. It now seems 
logical to assume that some anemias 
may be due to poor utilization of iron 
or an inability to synthesize hemoglo- 
bin. There is some evidence that vita- 
mins A and C may perform functions 
related to this synthesis, and thus a 
deficiency of either of these factors 
may cause or aggravate an anemic 
condition. 

It is impossible to tabulate available 
iron in foods at present, but work in 
progress is yielding quantitative data 
from animal and human experiments 
on the availability of iron from vari- 
ous sources and on other factors that 
may control the rate of hemoglobin 
synthesis. 

Dietary Requirements. Allowance 
of from 10 to 15 mg. of iron has been 
suggested for adults. As a result of 
more recent studies, the standard of 
12 mg. for adults has been suggested 
by the Food and Nutrition Board of 


5 Hart, E. B., et al.: J. Biol. Chem. 77:797, 
1928. 
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the National Research Council.® This 
amount is probably more liberal than 
is necessary for men according to the 
most recent theories of iron metabo- 
lism mentioned earlier. According to 
Johnston,’ “Iron metabolism is largely 
an endogenous process and very little 
new iron enters the picture each day. 
This theory, now accepted, necessitates 
a re-examination of our ideas of iron 
requirement.” On the basis of John- 
ston’s findings confirmed by other lab- 
oratories the Food and Nutrition 
Board add the following footnote to 
the 1945 revision: “There is evidence 
that the male adult needs little or no 
iron. The requirement will be pro- 
vided if the diet is satisfactory in other 
respects.” 

During the period of rapid growth 
when an increase in red cells and 
hemoglobin is taking place, provision 
for new material as well as replace- 
ment requires a more liberal supply 
of iron. The anemias of infancy and 
childhood are evidence of the shortage 
that frequently occurs, although na- 
ture seems to have made provision 
for the period of nursing. Milk is 
essentially low in iron, but a reserve 
of this mineral stored in the liver of 
the infant during prenatal life is 
drawn upon during the nursing pe- 
riod and economically conserved for 
repeated utilization. The potential 
shortage of iron that might occur by 
the sixth or the seventh month may 
be forestalled by the early use of egg 
yolks, vegetable purées and other suit- 
able sources of iron. 

Menstruation and pregnancy both 
involve the production of more blood 
and consequently increase the demand 


6 Recommended Dietary Allowances, Na- 
tional Research Council, Reprint and Circu- 
lar Series No. 122, Washington, Aug., 1945. 

7 Johnston, F. A.: J. Am. Dietet. A. 19:838, 
1943. 
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for iron. Chlorosis or adolescent ane- 
mia in girls may be due to a low. 
reserve of iron, or of other factors 
necessary for blood building, when 
menstruation begins. Languor and ex- 
haustion result from the lack of an 
oxygen supply to the tissues, in turn 
due to a lack of the transporting sub- 
stance, hemoglobin, which cannot be 





produced without a sufficiency of the 
important constituent, iron. 

Food Sources. The richest sources 
of iron from animal and plant prod- 
ucts are given in the accompanying 
chart. On the basis of average serv- 
ings, liver, meats from other organs 
and oysters are the richest animal 
sources; and green, leafy vegetables 


IRON IN AVERAGE SERVINGS 
OF COMMON FOODS 
Average milligram f iron 

OF ANIMAL ORIGIN rab 0 mabe statis ths as 9 12 
Liver, beef 100 
Oysters (4-6) 100 
Tongue, beef 100 
Heart, beef 100 
Turkey 100 
Beef, lean round 100 
Veal or Lamb 100 S 
Pork 100 S 
Chicken 100 - 
Egg (1) 50 ‘ 
Fish,fresh 100 8 

OF PLANT ORIGIN e 
Beet greens, chard i 
Boston brown bread = 
Mustard greens,Spinach @ 
Whole wheat bread S 
Bran flakes 5 
Lima beans , fresh 3 
Shredded wheat (2) ss) 
Peas,fresh or canned 2 
Molasses E 
Raisins = 
Nuts, Brazil or filbert : 


Oatmeal, cooked 
Prunes, stewed 
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top the list of plant sources. Such 
foods as molasses, nuts and raisins, 
popularly featured as food sources of 
iron, are rich on a percentage basis, 
but small servings of these foods used 
infrequently do not constitute as im- 
portant a source of food iron as some 
staple foods, such as whole grain or 
enriched breads and cereals. The iron 
content of all common foods is given 
in Table 1, Part Four. It will be ob- 
served that foods poor in iron have a 
noticeable lack of pigment, which is 
significant, since iron salts are all col- 
ored and usually lend color to a food 
rich in this element. Compare, for in- 
stance, egg yolk with egg white, mo- 
lasses with white sugar, whole with 
milled grains and spinach with celery. 
With a few exceptions, such as the 
potato, it may be helpful to remember 
that white foods are not good builders 
of red blood. 

The basic dietary pattern for one 
person, as outlined in Chapter 2, pro- 
vides an ample amount of both cal- 


cium and iron, well above recom- 
mended allowances. 


IODINE 


Iodine has been found to be a nor- 
mal constituent of the thyroid gland 
in man and in animals, and must be 
supplied continually if that gland is 
to function properly. The minute 
amount present in the body,. calcu- 
lated to be about 25 mg., and the 
relatively smaller quantities found in 
most foods made the detection and 
the measuring of this factor an ex- 
tremely difficult problem. However, 
modern methods of analysis have 
demonstrated the relatively greater 
quantity of iodine that occurs in sea- 
weed, in sea foods and in the water 
supply and the vegetables grown in 
nongoitrous regions. Conversely, the 
same thing is true: the water supply 
and the vegetables grown in goitrous 
regions are usually poor in iodine. 
This deficiency is characteristic of the 
soil of the Great Lakes region as far 














Approximate | Contribu- 
Food for One Day Measure Calcium tion Iron . 
Gm. mg. 
7 : : : 0.5 
Milk or its equivalent.............. 1 pint, 480 Gm. .56 
Meat, poultry or fish, cooked. ...... 1 serving, 100 Gm. .O1 4.1 
PA ike Hatten pe acre nee «ine 50 Gm. 03 1.4 
One additional protein food *.......) 1 serving ek ae 
Fruit, fresh, canned or frozen, 1 citrus : servings, 200 Gm. -03 Z 
RIOR ILS Lag Ore dO vis 445 ose servings 
1 green or yellow...........-+.-- 100 Gm. aa oa 
a ee yen ere ee ee eee 100 Gm. : 0 
BNE. 1, Aes eee VR ia ees 100 Gm. 01 Hi : 
Bread, whole-grain or enriched. ..... 3 slices, 90 Gm. he a. 
Cereal, whole-grain or fortified...... 1 serving, 20 Gm. et 
Butter or margariné:.........-...- 3 pats, 30 Gm. . : 
babies lene ae ots iat o's .96 13.9 
Recommended allowances for seden- AB eh 
tary man or woman..........-.. ‘ ; 
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* Calculated as an average of meat, cheese, egg and milk. 
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south as West Virginia and of some 
sections of the Pacific Northwest. 


Iodine and Goiter. Preceding this” 


survey of the iodine content of soil it 
had been noted that the disease of 
common goiter was unevenly distrib- 
uted over the United States, and that 
it seemed to be most prevalent in the 
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GEOGRAPHIC DISTRIBUTION OF SIMPLE GOITRE 
AMONG DRAFTED MEN 1917-18 


that iodine might be administered to 
children in goitrous regions as a pre- 
ventive measure. Consequently, as an 
experiment, iodine was administered 
to school children in Akron, Ohio, 
with remarkably successful results. By 
a similar project in three cantons in 
Switzerland the incidence of goiter 


epee ee TES 









FIGURES IN EACH STATE \ 
INDICATE RATE PER 1,600 


Fic. 15. Geographic distribution of simple goiter among men drafted for 
World War I. These goitrous areas are naturally low in iodine. (U. S. Dept. 


Public Health.) 


very regions where there was the least 
iodine. This early suspicion has been 
confirmed, and we now recognize that 
common goiter is primarily an iodine- 
deficiency disease. The thyroid gland 
becomes enlarged owing to the over- 
growth of the structural tissue, but 
there is a decrease in the actively 
secreting tissue and the whole organ- 
ism suffers from the lack of this inter- 
nal secretion. The incidence of com- 
mon goiter is higher in females than 
in males, and is most apt to appear 
during adolescence or pregnancy. 
Goiter Prophylaxis. The suggestion 
was made by Marine and Kimball 


was diminished during three years 
from 87 to 13 per cent. These demon- 
strations suffice to show that although 
the body requirements for iodine are 
exceedingly small, they must be met 
in order to prevent goiter. Many sec- 
tions of the country, notably the east 
coast and the southern states, as well 
as California on the west coast, need 
pay little attention to this factor be- 
cause iodine is indigenous. However, 
in the goitrous regions this was a 
problem requiring attention and Mich- 
igan led the way in its solution by 
promoting education in goiter therapy 
as a public-health measure. 
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The method of administering io- 
dine where it is not present in foods 
grown locally presents a real problem. 
To put it in a community water sup- 
ply, where only a small proportion of 
the total amount is actually used for 
drinking, is expensive. Such a method 
fails to reach the rural population, 


APPROX NUMBER ExaMiNeO —» 3000 
Year —» 1924 





goiter or enlarged thyroid has been 
reduced almost to nil. The decrease 
in the sale of iodized salt that has 
occurred since publicity on the sub- 
ject has fallen off is paralleled by a 
slight increase in the number of goi- 
ters in school children. The discon- 
tinuance of iodized salt in one 


1.4 


69,805 78,085 115535 107,853 141,366 114.969 7640 
1926 1927 1928 1929 1930 1931 1932 


Fic. 16. Graph illustrating the incidence of goiter in the 
public schools of Detroit from 1924 to 1935. (Kimball, O. P.: 
J.A.M.A. 108:860.) 


among whom goiter is just as preva- 
lent as among city dwellers. The 
use of chocolate-coated iodine tablets, 
which has been tried in schools, has 
proven satisfactory; but even with an 
extensive educational program the 
mothers and the preschool children 
cannot be reached easily. The most 
satisfactory way is to include a small 
percentage of iodine in common table 
salt to be marketed in goitrous regions 
and then educate the people to use the 
iodized salt. This plan was adopted 
by Michigan in 1924, and all salt 
manufacturers in the state put on the 
market a table salt containing 0.02 per 
cent sodium iodide. Eleven years later 
the results of this plan adopted by the 
Michigan Department of Health far 
exceeded the hopes of those who insti- 
gated it. The incidence of endemic 


county in Michigan was followed by 
a marked rise in the incidence of 
goiter within three years. The inci- 
dence of goiter in the public schools 
of Detroit from 1924 to 1935 is a 
striking illustration of what health 
education can accomplish (Fig. 16). 
In other states, where the use of io- 
dized salt has not been encouraged, 
the incidence of thyroid enlargement 
has remained fairly constant over the 
same period of years. 

In 1941, the National Study Com- 
mittee on Endemic Goiter resolved 
that the content of potassium iodide 
in table salt and in salt for domestic 
animals should be 0.01 per cent, pro- 
vided a suitable stabilizer was used. 
This amount was calculated from per- 


8 McClure, R. D.: J.A.M.A. 109:783, 1937. 
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capita consumption of salt to be sufh- 
cient for the prevention of endemic 
goiter and not great enough to cause 
harmful effects in other types of thy- 
roid disorders. In an excellent review 
article bringing the subject of goiter 
prophylaxis up to date, Kimball ® rec- 
ommends that iodized salt be put on 
the market for the entire country and 
that the term iodized be omitted be- 
cause it tends to scare some people. 


SODIUM, POTASSIUM, MAG- 
NESIUM, SULFUR AND 
CHLORINE 


Of the body minerals mentioned, 
sodium, potassium, magnesium, sul- 
fur and chlorine are usually present 
in abundance in the average diet and 
do not need further discussion from 
that point of view. 

Sodium chloride, common table salt, 
plays a regulatory role in the body 
metabolism, both the sodium and the 
chlorine performing specific functions. 
Animal foods probably contain enough 
sodium chloride for our actual needs, 
but with plant foods we seem to need 
a moderate amount of sodium chlo- 
ride, just as do the herbivorous ani- 
mals, who are known to seek the 
“salt licks.” This craving is due to 
the large amount of potassium which 
is present in plant tissue and which 
needs sodium to balance it in the 
functioning of animal cells. In certain 
pathologic states this need is exag- 
gerated. When hard work is _per- 
formed in a high-temperature environ- 
ment, excessive perspiration may lead 
to salt depletion accompanied by 
“heat cramps.” Many industrial plants 
are now preventing this condition by 
providing for all employees water 
with about 0.1 per cent solution of 
salt or “salt tablets” to be taken with 


® Kimball, O. P.: J.A.M.A. 130:80, 1946. 


a liberal amount of water. The sig- 
nificance of the salt as a stimulant to 
thirst, thus preventing dehydration, 
may be even greater than the role of 
salt per se. In any case, reduction of 
“heat fatigue” is reported as a result 
of more salt and water. 

Sodium, potassium and magnesium 
salts in solution in the blood and the 
lymph are chiefly responsible for main- 
taining the osmotic pressure relations 
between cells and the surrounding 
fluids. The nice balance that is ordi- 
narily maintained in the body may be 
locally disturbed when bathing in 
fresh water, as shown by the irritating 
effects on the delicate nasal mem- 
branes. However, a salt solution of a 
concentration similar to that of our 
tissue fluids is not irritating. Such a 
solution of 0.85 per cent sodium chlo- 
ride in distilled water is known as 
physiologic saline and is useful for 
gargles, washes or enemas. Sodium 
and potassium also play an extremely 
important role in the maintenance of 
neutrality in the body tissues. This 
will be discussed later. 

Magnesium is relatively abundant 
in muscle and in bone tissue, but its 
function is not well understood. It 
probably acts with other minerals as 
a regulator and as a constituent of cer- 
tain muscle enzymes. It forms an in- 
tegral part of the complex bone salts. 
It is closely related to calcium in its 
functioning, but it cannot replace it 
in the tissues. The interrelationships 
of calcium, phosphorus and magne- 
sium are complex, and a disturbance 
in the normal balance may result 
from or cause pathologic conditions. 

Magnesium is sufficiently well dis- 
tributed both in plant ahd in animal 
foods to ensure an adequate intake, 
so that special attention does not have 
to be given to it. It occurs in quanti- 
ties comparable with those of calcium 
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Sulfur is most often found in 
combination with protein, being a 
constituent of three amino acids. Glu- 
tathione, a compound of three amino 
acids, one of which contains sulphur, 
is essential to all cell metabolism. It 
acts as a coenzyme in oxidation-reduc- 
tion reactions, which is a major type 
of chemical change taking place in 
cell metabolism (see Chap. 10). 

Some food proteins are richer in 
sulfur than others, but the supply in 
the average diet is apt to be sufficient 
if the protein is adequate in quality 
and in quantity. 


TRACE ELEMENTS 


Many inorganic elements occur in 
animal tissues in extremely small 
quantities, and in some instances are 
detected only by spectrographic meth- 
ods or by the use of radioactive ele- 
ments. These are known as trace ele- 
ments because they are found only in 
traces. However, this does not mean 
that they are unimportant; for it is 
now known that some of them are 
absolutely essential, while the func- 
tions of others are less well under- 
stood. Some of the more important 
trace elements, such as copper and 
iodine, have already been discussed. 

Essential Trace Elements. The trace 
elements cobalt, fluorine, manganese 
and zinc are recognized as essential to 
animal health.1° Copper and iodine 
may also be considered in this class. 

Cobalt seems to function with iron 
and copper in the formation of red 
blood cells. An overdose experimen- 
tally has been shown to produce poly- 
cythemia, i.e., red cells in excess of 
normal. There is ample cobalt present 
in the average diet, and there is no 
danger of an excess from natural 


foods. 
10 Shohl, A. T.: Op. cit. 


Fluorine has long been recognized 
as a normal constituent of bones and 
teeth, the dental enamel being espe- 
cially rich in this element. The fluo- 
rine content of surface soils and water 
supplies varies widely, and naturally 
influences the fluorine content of food 
grown in the region and, in turn, the 
level of human consumption. 

Excess fluorine is now recognized 
as the cause of mottled enamel in the 
permanent teeth of children in cer- 
tain areas all over the world. This 
condition is endemic in the United 
States, especially in Texas and ad- 
jacent areas. This mottling occurs 
when fluorine is present in the drink- 
ing water in concentrations of 1.5 
p-p-m. (parts per million) or more. In 
these same areas the low incidence of 
dental caries attracted comment. More 
recently the relation of traces of fluo- 
rine in local water supplies to the low 
incidence of dental caries has been 
studied extensively.1t The question of 
finding a level of fluorine in drinking 
water low enough to eliminate mot- 
tled enamel, but high enough to re- 
duce the incidence of dental caries, 
had to be answered. It is now esti- 
mated that 1 p.p.m. is about the criti- 
cal level, and if this amount could 
be assured in any community a reduc- 
tion of from 50 to 60 per cent in den- 
tal caries could be anticipated. Topical 
application of fluorides directly to the 
teeth is reported to have reduced den- 
tal caries by 40 per cent, but data on 
this type of therapy are meager. Large- 
scale experiments now in progress in 
several communities will point the 
way for effective use of fluorine pro- 
phylaxis. Mass control of dental caries 
is indeed a possibility in the future. 

11 Symposium: Postwar implications of 


fluorine and dental health, Am. J. Pub, 
Health 34:133-147, 239-249, 1944. 
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Manganese plays essential roles both 
in plant and in animal metabolism. It 
occurs in all human tissues, but 
seems to function specifically in blood 
formation and in certain endocrine 
glands. The manganese requirement 
of man is not known, but the average 
diet probably supplies enough. Blue- 
berries and wheat bran are the richest 
known sources; nuts come next. The 
manganese content of plants is de- 
pendent upon soil content. 

Zinc occurs in animal and in plant 
tissues in amounts comparable with 
those of iron, but its function in 
human nutrition is unknown. There 
is still some question as to whether it 
is an essential element, but there 1s 
satisfactory evidence that it is non- 
toxic in amounts usually ingested in 
food. 

Trace Elements of Doubtful Sig- 
nificance. No one has yet been able 
to demonstrate that aluminum, arse- 
nic, bromine, nickel and silicon are 
essential to animal life. However, all 
are found in traces both in animal 
and in plant tissues. They appear to 
be harmless in the amounts and the 
forms found in natural foods. Con- 
trary to an earlier popular concept, 
traces of aluminum from cooking 
utensils or in baking powders are 
harmless. These elements are all in- 
gested with foods—possibly as con- 
taminants—and are excreted largely 
in the stools. 

Arsenic is found in sea foods and 
in the human body. It accumulates in 
hair and in nails, but its biologic func- 
tion is not understood. It has been 
used therapeutically since the Middle 
Ages. Overdoses cause gastro-intesti- 
nal disturbances, but there is no dan- 
ger of an excess from natural foods. 

Toxic Trace Elements. Selenium 
and fluorine (the latter discussed pre- 
viously) are the only mineral ele- 


ments commonly found in food or 
drinking water in concentrations detri- 
mental to human or animal health. 
In certain areas in the western part 
of the United States selenium occurs 
in locally grown feeds in sufhcient 
concentrations to cause an animal dis- 
ease called blind staggers. It was for- 
merly known as alkali disease, but it 
is now recognized as due to an excess 
of selenium. So far as has been re- 
ported, this mineral js not a menace 
to human health. (For lead poisoning 
see Chap. 32.) 


ACID-BASE BALANCE 


A discussion of minerals would not 
be complete without consideration of 
the acid and the basic elements in 
food and their relation to the main- 
tenance of neutrality of the blood. 
The more important basic elements— 
sodium, potassium, magnesium and 
calcium—react with the acid elements 
—chlorine, sulfur and phosphorus— 
or with organic acids to form salts 
that occur in natural foods. When 
these foodstuffs are oxidized or burned 
in the human body, they yield either 
an acid or a basic ash, according to 
whether the acid or the basic elements 
predominate in the foods eaten. Most 
fruits contain organic acids combined 
with basic elements. When such com- 
pounds are oxidized in the body, they 
leave an alkaline ash. Some other 
foods, such as cereals and meats not 
at all acid in taste, yield end products 
that are strongly acid. Thus by po- 
tential acidity or alkalinity of foods is 
meant the reaction that they will ulti- 
mately yield after being oxidized in 
the body. 

Several workers have calculated 
quantitatively the excess of either acid 
or base as cubic centimeters of normal 
acid or base per 100 Gm. of edible 
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food. These figures are referred to as 
degree of acidity or alkalinity. There 
is a difference of opinion as to the 
accuracy and the significance of such 
quantitative figures, but those com- 
monly used are from Bridges and 
are listed as Table 5 in Part Four. 
Bridges also gives a “conventional 
classification” that is easy to remem- 
ber and sufficient for general use. 

Bridges ** classifies foods into three 
groups as follows: 


PoTENTIAL Acip-BasE REACTION 
oF Foops 


Group 1 (Acid) 
Meats, fish, poultry 
Eggs, cheese 
Nuts (filberts, peanuts, walnuts) 
Cranberries, plums, prunes 


Group 2 (Neutral) 
Butter 
Cream 
Cooking fats 
Starches 
Sugars 


Group 3 (Basic) 
Fruits (except those named in 
Group 1) 
Vegetables 
Milk 
Nuts (almonds, Brazils, chest- 
nuts, coconut) 


Acidosis and Alkalosis. In health 
the body is able to maintain the alka- 
linity of the blood with but slight 
variation from the normal range, re- 
gardless of the large amounts of acids 
formed in the body in the process of 
metabolism. This is due to the buffer 
substances in the blood, the protein 
and the alkaline salts. In certain ab- 
normal states this mechanism may be 
impaired so that an excess of eithes 
alkaline or acid elements may pre 


2 Bridges, M. A.: Dietetics for the Clini- 
cian, Philadelphia, Lea, 1941. 


dominate to the extent that the blood 
may become more or less alkaline than 
is normal. Acidosis is the scientific 
term applied to a lowered alkaline re- 
serve, and alkalosis to a retention of 
excess of basic factors. In diseases com- 
plicated by acidosis a predominantly 
basic diet is indicated. 

Normally, the reaction of urine re- 
flects the potential reaction of the food 
eaten, because the excess of either acid 
or base will be eliminated by the kid- 
neys. According to some authorities, 
when the reaction of the urine reaches 
extremes of acidity or alkalinity, some 
irritation of the kidney may result. 
A well-balanced diet will contribute 
both acid and basic elements as well 
as other factors necessary for good 
nutrition. 

Conclusive evidence is as yet not 
available regarding the practical im- 
portance of the acid-base balance of 
foods in relation to health. Experience 
and scientific evidence indicate a wide 
range of adaptability on the part of 
the human body and do not support 
the “scare” propaganda with which 
certain food faddists promote the sale 
of “alkalizing” compounds to prevent 
acidosis. 


REVIEW QUESTIONS 


1. Ash or mineral elements make 
up less than 4 per cent of the human 
body. What two elements make up 
more than 60 per cent of the total 
ash? 

2. Calcium and phosphorus are es- 
sential not only for bone building but 
for other less conspicuous functions. 
What are some of them? For what 
element is the recommended allow- 
ance for children of all ages as high 
as for adults? 

3. Sodium, potassium and magne- 
sium salts are essential in controlling 
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osmotic-pressure relations. Why is this 
important? What happens when fresh 
water is brought into contact with 
the mucous membranes in the nose? 

4. Milk and dairy products are 
among the most efficient food sources 
of calcium and phosphorus. How 
much milk does a child need to pro- 
vide his daily calcium requirement? 

5. Iron is essential for building the 
hemoglobin of the blood. What is the 
function of hemoglobin? What factors 
other than iron are necessary for 
hemoglobin synthesis? 

6. Iron, both organic and inorganic, 
occurs in common foods, but the 
availability for hemoglobin synthesis 
seems to depend upon other factors. 
What are they? What is the function 
of copper? Is it specific? 

7. Iodine is necessary for the nor- 
mal functioning of the thyroid gland. 
In what localities of the United States 
is iodine deficient in the soil? Does 
this affect the iodine content of plants 
grown there? 

8. There is evidence that the pro- 
phylactic administration of iodine has 
been effective in reducing the inci- 
dence of goiter. Where, when and 


how was this accomplished? What is 
the problem with regard to continu- 
ing the project? 

9. There are at least eleven so-called 
trace elements. Which ones are essen- 
tial for animals? Which may be detri- 
mental to animals? Which ones are 
harmless but of doubtful significance? 

10. The potential acid and alkaline 
elements in food help in the mainte- 
nance of acid-base equilibrium within 
the body. How does the reaction of 
the urine indicate the mechanism of 
maintaining this equilibrium? 

1]. Fruits and vegetables are poten- 
tially basic. Meats, fish, cereals and 
eggs are potentially acid. What hap- 
pens in the body when both types of 
food are eaten at the same meal? 

12. Certain foods are frequently rec- 
ommended as good sources of specific 
minerals without considering other 
valuable contributions that they may 
make to the diet. List five foods rich 
in calcium and five foods rich in iron 
and give their complete percentage 
composition as indicated in the fol- 
lowing tabular form. (See Table 1, 
Part Four.) 


eee eS 


Food | Protein | Fat Carb. Cal. 


























Ga I te Te Water Fiber 














8 


Properties and Functions of the Vitamins 





_—_—-> 


Chapter Topics 


GENERAL DISCUSSION OF VITAMINS 
FAT-SOLUBLE VITAMINS 
VITAMIN A AND PRECURSORS 
VITAMIN D (CALCIFEROL) 
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VITAMIN B COMPLEX 
THIAMINE (VITAMIN B:) 
RIBOFLAVIN (VITAMIN Bs) 
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WATER-SOLUBLE VITAMINS (CONT.) 


PANTOTHENIC ACID 

PYRIDOXINE (VITAMIN Bo) 

BIOTIN 

PARA-AMINOBENZOIC ACID 

INOSITOL 

CHOLINE 

FOLIC ACID 

OTHER FRACTIONS OF THE VITAMIN 
B COMPLEX 

OTHER VITAMINS 





The first decade of the twentieth 
century marked a great advance in 
the study of foods and nutrition when 
Hopkins of England and Funk of 
Germany proposed the theory, based 
on previous observations, that animal 
life could not be supported by mix- 
tures of pure proteins, fats, carbohy- 
drates and minerals. They observed 
that the animal body was adjusted to 
live either on plant tissues or on other 
anirnals, and that these natural foods 
furnished substances other than the 
basal constituents mentioned above. 


GENERAL DISCUSSION OF 
VITAMINS 


Vitamins are necessary dietary con- 
stituents that perform specific and 
vital functions in the cells and the 
tissues of the body. Each vitamin is 
a separate chemical entity with char- 


72 


acteristic properties; each demands 
individual consideration. The rapid 
progress today in the field of vitamin 
research is producing such a volume 
of scientific literature that it is almost 
impossible to keep up to date. This 
chapter is merely a brief résumé of 
generally accepted facts or theories 
regarding the function of each vita- 
min in normal nutrition, usable infor- 
mation regarding the chemistry, prop- 
erties and assay methods and distribu- 
tion in common foods and food con- 
centrates. Deficiency diseases, their 
symptoms and dietary treatment are 
discussed in Chapter 22. It is recom- 
mended that the two chapters be 
studied together. 

The term vitamine, meaning a vital 
amine, was proposed by Funk in 1911 
to designate a new food constituent 
necessary for life which he thought 
he had identified chemically. Other 


Properties and Functions of the Vitamins 73 





terminology was proposed as new 
factors were discovered, but the word 
vitamin, with the final e dropped to 
avoid any chemical significance, met 
with popular favor. It is now applied 
to a whole group of substances that 
vary widely in chemical composition 
and in physiologic significance. Ac- 
cording to Oser,’ “a vitamin may be 
defined as an extremely potent organic 
compound which occurs in minute 
quantities in natural foodstuffs, and 
must be available to the body from 
dietary or other sources in order that 
a specific function of physiologic main- 
tenance or growth may proceed nor- 
mally.” Oser’s definition might also 
apply to essential amino acids or other 
organic compounds since identified 
as necessary for the functioning of 
living tissue, but the term vitamin is 
applied to a limited number of these 
factors not otherwise classified. There 
is really very little justification for 
having these constituents of foods bear 
the common name _ vitamins—they 
differ from each other in physiologic 
function, in chemical structure and 
in natural distribution—but the term 
vitamin is apparently here to stay. 
History. Each of the vitamins was 
first discovered by observations on 
man or animals or, as one writer has 
expressed it, “vitamins are recognized 
biologically by their absence rather 
than by their presence.” The disease, 
or pathologic state, recognized as due 
to a specific deficiency and cured by 
certain foods, later found to contain 
that missing something, led to the 
naming of vitamins according to 
curative properties. Present opinion 
favors a name descriptive of the sub- 
stance and not of its physiologic prop- 
erties. The history of the recognition 
of deficiency diseases and the discov- 
1 Hawk & Bergeim: Practical Physiological 
Chemistry, Philadelphia, Blakiston, 1937. 


ery of vitamins are among the best 
scientific stories of our era and worthy 
of popular dramatization. Space does 
not permit of a recital of the historical 
development here, but the student will 
enjoy reading the accounts in Rose * 
and in McCollum et al.* 

Vitamin Groups. Whenever a sup- 
posedly single vitamin has proved to 
have more than one physiologically 
active fraction, the term complex has 
been used after the vitamin letter to 
indicate this multiple nature. Even 
after the fractions are separately iden- 
tified they may still be referred to 
collectively as a group (vitamin B 
complex). As the chemical structure 
of each vitamin is discovered it is 
named appropriately if it is not al- 
ready a recognized compound. How- 
ever, the lettered nomenclature may 
still be used to some extent, especially 
in popular discussions of the subject. 
From time to time new vitamins are 
postulated but are added to the ac- 
cepted list only after extensive re- 
search. 

It is sometimes convenient to group 
the vitamins according to solubility. 
Vitamins A, D, E and K are fat- 
soluble. Two water-soluble groups are 
recognized—those related to vitamin 
C as found in citrus fruits and those 
associated with the vitamin B com- 
plex as found in yeast and liver ex- 
tracts. Vitamin F was omitted from 
the vitamin family owing to a mis- 
understanding: a commercial appli- 
cation of the term to certain essential 
fatty acids led to confusion for a time, 
but the term has now been dropped. 

Vitamin Units and Assay Methods. 
Feeding tests on animals at first of- 


2 MacLeod and Taylor: Rose’s Foundations 
of Nutrition, New York, Macmillan, 1944. 

3 McCollum, Orent-Keiles and Day: The 
Newer Knowledge of Nutrition, New York, 
Macmillan, 1939. 
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of the vitamins. 
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fered the only device for testing foods 
for their vitamin content. This type 


of procedure, called the bio-assay 


method, is still the basis of compari- 
son for the standardization of newer 
chemical or microbiologic methods of 
assay. The earlier vitamin units were 
based upon the results of bio-assays 
and the units were expressed in terms 
of growth rate of experimental ani- 
mals or protective or curative doses. 
As the efforts of chemists to concen- 
trate, identify and synthesize each vita- 
min have succeeded, potency has then 
been expressed in metric weights of 
pure crystalline substances. 

The only vitamin values still given 
in International Units (I.U.) and 
originally defined by a League of 
Nations committee are vitamins A 
and D. All others are given in milli- 
grams (mg.) or micrograms (mcg.), 
whichever will avoid inconvenient 
decimals. Each of the units will be 
discussed in more detail and defined 
in sections devoted to the respective 
vitamins. (See also summary table at 
end of this chapter.) 

Determination of the specific vita- 
min activity of natural foods becomes 
an increasingly difficult task as the 
number and the complexity of the 
vitamins increase. Many of the older 
figures have had to be discarded or 
carefully checked since improved and 
standardized methods have been de- 
veloped. A true vitamin in the chemi- 
cal sense may be formed in the plant 
or animal from a closely related com- 
pound, a precursor or provitamin. 
The bio-assay of foods detects all avail- 
able vitamin activity, while a chemi- 
cal method may detect only the pre- 
formed vitamin. Table 1, Part Four, 
gives the vitamin content of Ameri- 
can foods in so far as they have been 
determined. Even though such a table 
has many discrepancies, it is much 


more reliable and satisfactory than the 
older qualitative estimates expressed 
by a number of plus signs. The losses 
of vitamins in cooking are discussed 
under Specific Foods in Part Three. 

Human Requirements. A_ natural 
sequence to these more reliable fig- 
ures for vitamins in foods has been 
the attempt to give quantitative esti- 
mates of human vitamin require- 
ments. Obviously these estimates are 
only approximate, based as they are 
upon the work of various investiga- 
tors using different methods of ap- 
proach. Furthermore, there may be a 
wide margin between the require- 
ment to protect against a deficiency 
disease and the requirement for op- 
timum health. Thus, in the past, every 
textbook or article on the subject 
might offer different estimates of daily 
requirements. 

Recommended dietary allowances 
of vitamins and other food essentials 
for different age and sex categories 
are discussed more fully in Chapter 
11. These recommendations of the 
Food and Nutrition Board of the Na- 
tional Research Council were first an- 
nounced at the National Nutrition 
Conference in Washington, May, 
1941, as the “yardstick of good nutri- 
tion” and revised in 1945, and they 
represent the consensus of opinion of 
a large number of scientific authori- 
ties. The establishment of this “yard- 
stick,” which may be attained by a 
variety of dietary patterns, makes for 
a wider application of nutrition than 
was possible when a goal was ex- 
pressed in terms of foods rather than 
of nutrients. For popular application 
the goals must still be interpreted into 
foods commonly used. It is recom- 
mended that the table given in Chap- 
ter 11 and the explanatory paragraphs 
be studied in connection with this 
chapter on vitamins. 
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Terminology. Before discussing the 
individual vitamins there are terms 
that may need explanation. The word 
avitaminosis means, literally, without 
vitamins, but it is generally used with 
a letter following (i.e., avitaminosis 
A) to indicate a specific and a com- 
plete deficiency of that factor. The 
word deficiency may be used to indi- 
cate varying degrees of shortage; thus 
mild, moderate, severe or complete. 
The possibility of an excess intake of 
certain vitamins has been postulated, 
and in one instance (vitamin D) a 
large excess has proved to be toxic. 
Such a condition is termed hypervita- 
minosis. Early symptoms of vitamin 
deficiencies so vague that they are 
rarely mentioned to a physician are 
called subclinical. Recent attempts 
have been made to develop satisfac- 
tory criteria for judging early defi- 
ciencies. These are discussed and 


listed in Chapter 22. 


FAT-SOLUBLE VITAMINS 


VITAMIN A AND PRECURSORS 


Physiologic Significance. Vitamin 
A was the first of the fat-soluble vita- 
mins to be recognized. This hap- 
pened in 1913 when two groups of 
workers discovered independently 
that rats failed to grow normally on 
diets lacking in natural fats. At about 
the time growth ceased, the eyes 
became inflamed and apparently in- 
fected. This characteristic eye disease, 
known as xerophthalmia, was relieved 
in a few days by the addition to the 
diet of a little butter fat or cod-liver 
oil. These fats contained the protective 
or curative factor later known as vita- 
min A and also called antiophthalmic. 

More recent work has demonstrated 
that the eye is not the only organ 
affected when there is vitamin A defi- 


ciency. The mucous membranes lin- 
ing the nose, the throat and other air 
passages, the alimentary and_ the 
genito-urinary tracts, show a change 
in the epithelial cells known as kera- 
tinization. Rough, dry and scaly skin, 
especially on the arms and thighs, 
is another indication of a vitamin A 
deficiency. Any of these symptoms 
may be due to an inability to metabo- 
lize carotene, i.e., convert it into true 
vitamin A, even though the carotene 
intake is adequate. Wherever these tis- 
sue changes occur, the natural mecha- 
nism for protection against bacteria 
or other foreign substances is im- 
paired and the tissue may easily be- 
come infected. Young rats show a 
high susceptibility to eye infections; 
older rats more often develop lung 
or glandular infections. Some earlier 
clinical observations tended to con- 
firm these experimental findings, 
namely, that a liberal supply of vita- 
min A might increase resistance to 
or decrease the severity of colds and 
sinus, gland and ear infections. From 
these findings came the term anti-in- 
fective. This was not entirely justi- 
fied, because the function of this vita- 


~ min is really the maintenance of nor- 


mal epithelial cells that naturally af- 
ford the best physiologic protection 
against bacterial invasion. 

Vitamin A is essential to normal 
reproduction in rats, pigs and other 
animals. Studies have shown that for 
successful reproduction and lactation 
the diet must furnish more vitamin 
A than is needed for good growth. 
Female rats may on minimal ade- 
quate vitamin A intake show no out- 
ward signs of vitamin A deficiency 
yet they are not able to bear or rear 
vigorous young. With an outright de- 
ficiency there is an interference with 
the normal estrus cycle in the female 
and a testicular degeneration in the 


78 Principles of Nutrition 


male rat. Sows deprived of adequate 
vitamin A may give birth to litters 
of pigs with defective eyes or with- 
out eyeballs. Renal or urinary calculi 


VITAMIN A VALUES 





known as night blindness. This is 
discussed more fully in Chapter 22. 
Long before other symptoms of vita- 
min A deficiency can be detected, a 


IN AVERAGE SERVINGS 


OF COMMON FOODS 


Average 
OF ANIMAL ORIGIN Serving , 
(True Vitamin A) Grams 
Liver, fresh 100 
Liver sousage 50 
Egg (1) 50 
Cheddar cheese 25 
Cream 20% 50 
Milk,whole (Iglass) 240 
Tuna fish, canned in oil 50 
Butter,average (| pat) 10 
Cream cheese 12 
Margarine, fortified 10 


OF PLANT ORIGIN 
(Carotene) 


Carrots 100 
Spinach, turnip greens 100 
Yams,dark sweet potatoes 100 


Beet greens, Kale, and | 100 
Winter squash and pumpkin 100 
Broccoli 100 
Parsley 10 
Apricots, canned 100 


Tomatoes,canned or juice !00 
Peach, fresh 100 
Peas,green 100 
Cornmeal mush,yellow 100 
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Fic. 18. 


have been observed in rats deprived 
of vitamin A. The relationship in 
humans between vitamin A deficiency 
and formation of renal stones is con- 
troversial. 

The earliest sign of vitamin A de- 
ficiency in man is a disturbance in 
light-dark adaptation, commonly 


person may be unduly conscious of 
the glare of headlights in night driv- 
ing. Night blindness and glare blind- 
ness are both evidence of the inability 
of the visual purple in the eye to 
adapt itself readily to changes in light 
intensity. This adjustment demands a 
liberal supply cf vitamin A and seems 
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to be one of the first mechanisms to 
suffer when a mild deficiency exists. 
If this visual defect is due to a vita- 
min A deficiency, it will be corrected 
promptly when an abundance of this 
factor is ingested. 

One of the several instruments de- 
signed and recommended for measur- 
ing this power of adjustment was first 
used by Jeans for studying subclinical 
symptoms of vitamin A deficiency in 
children. Several other instruments 
were later developed and are useful 
for detecting those individuals who 
have poor light adaptation. However, 
this defect may not always be due to 
vitamin A deficiency. 

Storage. Closely related to physio- 
logic function is the body’s ability to 
store vitamin A. It is estimated that 
the liver may contain as high as 95 
per cent of the vitamin A content of 
the entire body, with small amounts 
in adipose tissue, lungs and kidneys. 
Infants and young animals probably 
have low reserves of vitamin A at 
birth, but if they are well fed they 
store it rapidly. The liver gradually 
acquires, over a period of years, an 
increasing reserve of vitamin A which 
normally reaches its peak in adult life. 
The advantage of this reserve is 
chiefly to take care of temporary short- 
ages or increased requirements. Obvi- 
ously an intake above minimum re- 
quirement must be maintained most 
of the time if such a reserve 1s to 
be built up. Reserve stores of vitamin 
A are evident even in young animals, 
because it takes from five to six weeks 
to deplete young rats in preparation 
for conducting bio-assays. 

Chemical Nature and Properties. 
Por years vitamin A was associated 
with a yellow color in plants but did 
not seem to parallel the pigment in 
animal foods. This observation was 
puzzling until the existence of a pro- 


vitamin A—the yellow pigment, caro- 
tene—was established as responsible 
for the vitamin A activity of plants, 
whereas the true vitamin, which is 
but slightly pigmented, exists in many 
animal products. It is recognized to- 
day that there are four forms of caro- 
tene that possess vitamin A activity. 
These are alpha, beta and gamma 
carotene and cryptoxanthin, of which 
the beta-carotene is the most abundant 
and possesses about double the vita- 
min A activity of any of the other 
forms. The animal body, probably in 
the liver, is capable of transforming 
these precursors into true vitamin 
A, although some animal products 
(cream and butter) may contain both 
forms, because some of the provita- 
min may remain unchanged. Beta- 
carotene has been isolated as yellow 
rhomboid crystals, the pure vitamin A 
as long needles (Fig. 18). 

Units and Methods of Assay. The 
International Unit (I.U.), which is 
the same as the U.S.P. unit, is defined 
as the activity of 0.6 mcg. (or 0.0006 
mg.) of beta-carotene. The new crys- 
talline vitamin A has a potency of 
3,000,000 I.U. per gram. Fish-liver 
oils and commercial vitamin A con- 
centrates are usually labeled in terms 
of I.U. per gram or per capsule. Vita- 
min A content of common foods is 
usually given in I.U. per 100 Gm. (See 
Table 1, Part Four.) 

Bio-assay using rat growth as the 
criterion is still the standard method 
for the determination of vitamin A 
activity. For compounds such as fish- 
liver oils a more rapid chemical 
method of assay can be used, and its 
application to other products is being 
developed. 

Human Requirements. The estima- 
tion of adult minimum requirements 
is usually based on the daily intake 
of vitamin A necessary to maintain 
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normal dark adaptation. The recom- 
mended allowance of 5,000 I.U. daily 


for the average adult is approximately © 


double the minimum requirement 
thus determined. 

Infants seem to require more vita- 
min A to maintain. a normal blood 
level than to prevent impaired dark 
adaptation. Which ever is the true 
measure of need, established practices 
of infant feeding usually ensure an 
adequate intake. No direct measure- 
ments of vitamin A requirements dur- 
ing pregnancy and lactation have been 
recorded, but by analogy from animal 
experiments the recommended allow- 
ance of 6,000 I.U. during pregnancy 
and 8,000 I.U. during lactation have 
been agreed upon as safe. (For com- 
plete table of vitamin A allowances 
for all age and sex categories, see 
Chap. 11.) 

Food Sources. Fish-liver oils are the 
richest natural sources of vitamin A. 
However, they are usually classed as 
food supplements rather than as foods. 
They vary according to species and 
season when caught, but commercial 
brands are well standardized for our 
convenience. 

All animal livers are good sources 
of vitamin A, but they are not as 
rich as fish liver. All milk products 
that include milk fat, such as butter, 
cream or full cream cheese, are rich 
in vitamin A. The milk of cows on 
green pasture is usually higher in 
vitamin A than is the milk of stall-fed 
animals, but the color is not an index 
of vitamin A potency. 

Carotene is obviously abundant in 
carrots, from which it derives its 
name, but it is also present in even 
higher concentration in certain green, 
leafy vegetables and grasses in which 
the color of the chlorophyl masks the 
yellow of the carotene. In certain 
species such as corn there is more 


carotene, hence more vitamin A activ- 
ity in yellow varieties than in white. 

Animal foods that contain mostly 
preformed vitamin A seem to be more 
efficient sources of this factor for hu- 
mans than the precursors found in 
plants. However, the ample supply of 
carotenes in plant foods may well con- 
tribute a large share of the vitamin A 
requirement for adults who have a 
normal capacity for converting caro- 
tene into vitamin A. The chart of 
Figure 18 shows the relative vitamin 
A values of some common foods. 
Although animal products appear to 
provide less than plant products, the 
form in which vitamin A occurs must 
be taken into account. 

Stability in Foods. Vitamin A is 
gradually destroyed by heating in con- 
tact with air. This seems to be a proc- 
ess of oxidation accelerated by high 
temperatures. However, a long period 
of heating at low temperature seems 
to be more destructive than a short 
period at a slightly higher tempera- 
ture. Thus, milk boiled quickly or 
pasteurized by up-to-date methods still 
retains a large proportion of the vita- 
min A originally present. Improved 
methods of evaporating and drying 
milk also limit the period of heating 
to a minimum so that very little vita- 
min A is lost. Open-kettle cooking of 
vegetables is more destructive to this 
vitamin than commercial or home- 
canning processes, where the product 
is heated in closed cans. Carotene is 
decreased in green, leafy vegetables by 
drying and wilting. Cool, moist stor- 
age helps to prevent the loss. Rancid- 
ity in fats destroys vitamin A. 


Vitamin D (Catcrreror) 


Physiologic Significance. The his- 
tory of-rickets as a deficiency disease 
is much older than its association with 
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a specific vitamin. Before 1921, when 
the antirachitic factor, now known as 
vitamin D, was still considered a part 
of the vitamin A complex, its function 
was recognized as concerned with 
calcium-phosphorus metabolism. Ex- 
tensive research since then has an- 
swered many questions, but much still 
remains to be explained regarding the 
mechanism of the action of vitamin 
D. It is not specific for rickets as 
vitamin C is for scurvy. The absence 
of vitamin D«alone will not cause 
rickets, unless the proportion or the 
total amounts of calcium and _phos- 
phorus in the diet are inadequate. 
However, when the latter condition 
exists, vitamin D controls the metabo- 
lism of the bone-building elements so 
as to make possible their most efficient 
utilization. 

The low incidence of rickets in 
tropical climates suggested that sun- 
shine might play a role in the preven- 
tion of rickets. Even after it had been 
demonstrated conclusively that it was 
the ultraviolet light from sunshine or 
from a special lamp that aided in the 
healing of rickets, it was difficult to 
understand the connection between 
this light effect and vitamin D from 
some food sources such as cod-liver 
oil. Eventually the puzzle was solved 
when it was discovered that vitamin 
D activity could be produced in cer- 
tain foods by irradiation with ultra- 
violet light. The oily secretion of the 
skin is also activated when exposed 
to sunlight, and by reabsorption pro- 
tects the body against rickets. The 
amount of ultraviolet light in sunlight 
varies with the season and the locality, 
as does the total amount of sunlight. 
These rays are also filtered out by fog, 
smoke and ordinary window glass. 
Thus it is obvious that an adequate 
natural source of ultraviolet light is 


impossible in northern climates dur- 
ing the winter months. 

Rickets may be produced experi- 
mentally in rats, chicks, dogs and 
other animals by feeding a ration 
disproportionately high in calcium, 
low in phosphorus and deficient in 
vitamin D from any source. These 
animals will develop characteristic 
rachitic symptoms similar to those 
described in Chapter 22 for rickets 
in children. The deformities of leg 
bones and chest cavity with promi- 
nent beading of the ribs are the most 
conspicuous signs in a live animal. 

Vitamin D is the only vitamin 
that has been demonstrated to have 
specific toxicity when administered 
in overdosage. Toxicity is not usually 
manifest except after huge doses, such 
as 500,000 I.U. daily (compare with 
daily requirement of 400 I.U.). The 
toxic action appears to be an exag- 
geration of its physiologic effects, ab- 
normal calcification of growing bone 
and calcification of certain soft tis- 
sues. Headache, nausea and diarrhea 
may be the only subjective symptoms. 
Even the possibility of hypervitami- 
nosis D, uncommon though it is, 
should discourage self-prescribed vi- 
tamin therapy. 

Storage. Like other fat-soluble vita- 
mins, vitamin D can be stored to 
some extent in the animal body, pri- 
marily in the liver. The reserve is 
depleted more rapidly when the cal- 
cium-phosphorus ratio is far from the 
normal, as it is in rachitic rations 
used for experimental purposes. For 
children who receive an adequate 
source of calcium and phosphorus, the 
requirement for vitamin D seems to 
be much less than for those who have 
a deficient intake or disturbed utiliza- 
tion of bone-building elements. When 
pregnant and nursing mothers are 
provided with an abundant source of 
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vitamin D they are able to pass on 
some degree of antirachitic activity 
to the young, both prenatally and 
through the milk. An inadequate sup- 
ply of vitamin D for the pregnant 
mother will predispose the young to 
early rickets, while offspring with bet- 
ter prenatal nourishment will resist 
the disease. 

Rats to be used for vitamin D assays 
must be from a special colony fed on 
a ration low enough in this factor so 
that the young will not have a large 
reserve. Experimental rickets is dif- 
ficult to produce when young rats are 
protected by vitamin D stored pre- 
natally. 

Chemical Nature and Properties. 
Research on the chemical nature of 
vitamin. D were initiated in 1924, 
when Steenbock and Hess independ- 
ent of one another demonstrated that 
antirachitic activity could be induced 
in foods by exposure to ultraviolet 
light. It soon followed that the factor 
activated was associated with fat, and 
that two fatlike compounds known as 
ergosterol and cholesterol were the 
precursors from which vitamin D was 
produced by the action of ultraviolet 
rays. Latest reports indicate that there 
are 14 different forms of vitamin D. 
However, the two important forms 
are vitamin Dy» (calciferol made by 
irradiation of ergosterol) and vitamin 
D; (formed by irradiation of a form 
of cholesterol). There seems to be a 
great difference in the activity of these 
forms in the chick, but as yet no 
apparent difference in humans. The 
discovery of the activation of fatlike 
substances by ultraviolet rays per- 
mitted the manufacture of a concen- 
trated vitamin D preparation such as 
viosterol (irradiated ergosterol in oil) 
long before the pure crystalline vita- 


min D (calciferol) was isolated in 
1935. 


Units and Methods of Assay. The 
International Unit (I.U.) of vitamin 
D is the activity of 1 mg. of a stand- 
ard preparation of 0.01 per cent solu- 
tion of irradiated ergosterol in olive 
oil. One U.S.P. unit equals one I.U. 
Later when crystalline vitamin D was 
isolated one I.U. equaled 0.025 mcg. 
of calciferol. 

Criteria used for judging the de- 
gree of experimental rickets are x-ray, 
total mineral content of bone and 
calcification of the metaphysis (the 
growing portion) of the long bones. 
The last observation has been used 
in developing the standardized line 
test on rats universally employed for 
routine assays of vitamin D prepara- 
tions. Rats are fed on a rickets-pro- 
ducing diet until a definite stage of 
early rickets is produced, then the 
source of vitamin D or product to be 
tested is fed and the animals are sacri- 
ficed at the end of ten days. Longi- 
tudinal sections of certain bones are 
stained in silver-nitrate solution that 
darkens only the calcified areas. Fig- 
ure 19 shows the progressive degrees 
in recalcification or healing that takes 
place in a rachitic bone when graded 
doses of vitamin D are administered. 

Human Requirements. Who need 
vitamin D and how much is needed? 
These are the questions that have 
stimulated much research on this sub- 
ject. Jeans and Stearns * state the basis 
for requirements as “those amounts 
which, with ample intakes of calcium 
and phosphorus and a diet otherwise 
adequate, insure sufficient retention 
of calcium and phosphorus to permit 
(a) normal growth and mineraliza- 
tion of the skeleton and teeth of in- 
fants and children, (b) maintenance 
of bony and dental structures during 
adult life and (c) a sufficient supply 


4Jeans and Stearns: J.A.M.A. 111:703, 


1938. 
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for mother and infant during preg- 
nancy and lactation.” ' : 

A quantitative estimate for children 
depends upon the age of the child, 


is considerable evidence that vitamin 
D is effective in arresting and pre- 
venting dental caries in preschool and 
school-age children. Thus the figures 
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19. Progressive degrees of recalcification or healing of rachitic bones 


due to graded doses of vitamin D. The increasing extent of the dark areas, 


where the white ban 


I 


the rate of growth, the type of food 
eaten and the exposure to sunlight. 
Premature and rapidly growing 1n- 
fants need more than others, breast- 
fed infants less than those fed on 
cow’s milk. children under two years 
more than older children because they 


are more susceptible to rickets. There 


d appeared in the first photo, indicates new mineral de- 
osits. Photo marked +-++-+ represents one Steenbock or 2.7 U.S.P. units of 
vitamin D. (Wisconsin Alumni Research Foundation.) 


given for recommended vitamin D 
allowances for infants and children 
are subject to many variables that are 
covered by giving from 400 to 800 
1.U. to infants and 400 I.U. to older 
children and adolescents. 

For adults too little 
available to be able to give quantita- 


evidence 1s 
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tive estimates of requirements, but 


many authorities believe that some 


vitamin D is advisable for all persons 
deprived of sunlight and for elderly 
persons. Other adults probably have 
little need of vitamin D, according to 
the Food and Nutrition Board recom- 
mendations. 

During pregnancy and _ lactation 
there is a definite need of vitamin D, 
both for mother and for offspring. 
Many authorities advise more than 
the allowance ot from 400 to 800 I.U. 
recommended by the Food and Nu- 
trition Board. However, it is empha- 
sized that no amount of vitamin D 
can lower the minimum calcium re- 
quirement. (See Chap. 7.) 

Natural and Artificial Sources. The 
natural distribution of vitamin D in 
common foods is limited to a small 
amount in cream, butter, eggs and 
liver. Thus we have come to depend 
upon the vitamin-rich fish-liver oils 
as valuable supplementary sources. Of 
the numerous oils investigated, there 
is a wide range of potency varying 
with the season of catch and inversely 
with the yield of oil. Any of these 
vitamin D supplements on the mar- 
ket, such as pure viosterol and plain 
or reinforced fish-liver oils, are usually 
labeled with exact units per dose or 
per capsule and are prescribed accord- 
ingly. The curvative dose is consider- 
ably more than a protective dose. 

For children who never receive any 
vitamin D supplement a food forti- 
fied with extra vitamin D may be 
desirable. The Council on Foods of 
the American Medical Association ex- 
presses the opinion: ° 

“Of all the common foods available, 
milk is the most suitable as a carrier 
of added vitamin D. Vitamin D is 
concerned with the utilization of cal- 


J.A.M.A. 108:206, 


5 Council on Foods: 
1937, 


cium and phosphorus, of which milk 
is an excellent source. 

Most of the vitamin D milk now 
being marketed by reliable dairies is 
produced by adding a vitamin D con- 
centrate to the milk and is an accept- 
able and convenient source of this 
factor. The present standard is 400 
I.U. per quart. Promiscuous vitamin 
D reinforcement of a variety of other 
foods seems unnecessary and undesir- 
able. 

Stability. Vitamin D in foods and 
in food concentrates is remarkably 
stable to heating, aging and storage. 
Vitamin D milk that is warmed for 
the baby or the cod-liver oil that may 
have been kept over a season are re- 
liable sources of this factor. 


Vitamin E (TocopHerot) 


Physiologic Significance. The exist- 
ence of a dietary factor essential for 
reproduction in the rat was recog- 
nized in the early 1920’s by Evans 
and was given the name vitamin E 
or antisterility factor by Sure in 1924. 
Most of the experimental work has 
been done on rats, the males and 
the females being affected differently. 
Vitamin E deficiency leads to destruc- 
tion of germ cells in the testes of the 
male and thus to permanent sterility. 
In a female, mated with a normal 
male, ovulation and implantation of 
the ovum may take place normally, 
but about half way through the gesta- 
tion period resorption of the develop- 
ing fetus occurs and no young are 
born. With less severe vitamin E de- 
ficiency, which may permit the birth 
of a weakling litter, the chances of 
survival are poor because this same 
deficiency seems to interfere with lac- 
tation. There is less agreement about 
the need of larger animals for vitamin 
FE, but there is some evidence that 
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cattle and swine do require it. Evi- 
dence points to a close correlation 
between the vitamin E content of the 
diet of hens and the hatchability of 
their eggs and the viability of the 
chicks that are hatched. The role of 
vitamin E in human reproduction and 
its possible therapeutic usefulness in 
the prevention of abortion is contro- 
versial but worthy of further study. 

Earlier work on nutritional muscu- 
lar dystrophy in rabbits has recently 
been repeated with other animals and 
the nutritional deficiency factor iden- 
tified as vitamin E. Thus the so-called 
reproductive vitamin has come to have 
a new significance not associated with 
reproduction. Herbivorous animals 
are more susceptible to muscular dys- 
trophy than are carnivorous. It is too 
early to say how significant this factor 
may be in human muscular dystrophy, 
although improvement in a few cases 
has been reported. 

Studies have shown that vitamin E 
deficiency is also accompanied by re- 
tardation of growth in the rat. This 
does not become apparent until later 
stages of growth. Changes in endo- 
crine glands are reported to appear 
following vitamin E deficiency. 

Storage. It requires several months 
for rats to use up their reserve and to 
become sterile due to a diet deficient 
in vitamin E. Vitamin E is stored in 
muscles and in fatty tissues, and not 
in the liver as are the other fat- 
soluble vitamins. 

Chemical Nature and Properties. 
Three naturally occurring compounds 
have vitamin E activity. They are fat- 
soluble alcohols of high molecular 
weight, closely related in structure and 
called alpha-, beta- and gamma-tocoph- 
erols. Alpha-tocopherol is the most 
active form. Tocopherols are more 
stable than most other vitamins, but 
they are destroyed when in contact 


with rancid fats. In many natural 
foods so-called antioxidants occur. 
They delay or prevent this destruc- 
tion. Alpha-tocopherol deteriorates on 
exposure to light and decomposes 
upon irradiation with ultraviolet light. 
Contact with lead and iron hastens 
destruction. 

Units and Methods of Assay. No 
International Unit was ever estab- 
lished for vitamin E, but 1 mg. of 
alpha-tocopherol is more or less ac- 
cepted as a unit. The Evans Unit is 
based upon the bio-assay method used, 
namely, the amount of material nec- 
essary to ensure birth of a litter of 
rats after a normal gestation period 
of 21 days. The Evans Unit is approx- 
imately equal to 3 mg. of pure alpha- 
tocopherol. 

Human Requirement. The uncer- 
tainty regarding the significance of 
vitamin E in human nutrition pre- 
cludes any possibility of determining 
human requirement. 

Food Sources. Wheat germ and 
wheat-germ oil afford the richest 
source of this factor, but it is so widely 
distributed in common foods that it 
is even difficult to obtain for experi- 
mental purposes a food mixture that 
is deficient in vitamin E. Tests show 
that vitamin E is present in cereal 
germs, egg yolk, legumes, nuts, leafy 
vegetables and vegetable oils: that it 
is absent in cod-liver oil, a rich source 
of A and D; in yeast, a rich source of 
the B complex; and in orange juice, 
a rich source of C. Thus is precluded 
its close relationship to other known 
vitamins. 


Viramin K (MeEnapIoneE) 


Physiologic Significance. About ten 
years ago a severe hemorrhagic dis- 
ease in newly hatched chicks was rec- 


ognized by Dam in Copenhagen. The 
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chick ration was adequate in protein, 
in minerals, and in all known vita- 
mins. The hemorrhage in the chicks 
was apparently due to a fall in pro- 
thrombin, the clotting agent in the 
blood. Normal clotting time was re- 
stored by administering hog-liver fat 
or by feeding alfalfa. The antihemor- 
rhagic factor found in these materials 
Dam called vitamin K—“Koagula- 
tionsvitamin.” 

In the short time since this discov- 
ery, rapid progiess in the identifica- 
tion, the isolation and the synthesis of 
products with vitamin K activity has 
made possible extensive clinical use of 
this new vitamin for the control and 
the prevention of types of hemor- 
rhage. When there is a fall of the 
prothrombin level of the blood such 
as occurs in hemorrhages associated 
with hepatic or biliary disease, vita- 
min K appears to be almost specific 
according to recent clinical reports. 

Vitamin K_ deficiency in food is 
probably rare, but the deficiency state 
is caused more likely by failure to 
absorb or utilize the vitamin in the 
food. The absorption of vitamin K 
from the intestine seems to be de- 
pendent upon the presence of bile and 
the normal digestion and absorption 
of fats. The use of mineral oil in re- 
ducing diets or as a laxative may inter- 
fere with the absorption of vitamin K. 
In pregnancy the use of mineral oil 
should be avoided because the result- 
ing low prothrombin level may pre- 
dispose to hemorrhage, miscarriage or 
hemorrhagic disease of the newborn 
infant. After absorption, vitamin K is 
apparently necessary for the liver cells 
to perform their normal function of 
forming prothrombin. 

Storage. Vitamin K is not stored 
easily in the body, but according to 
clinical reports whatever is stored is 
in the liver. 





Chemical Nature and Properties. 
Vitamin K, the newest of the fat- 
soluble vitamins, is a yellowish crys- 
talline substance termed menadione. 
Recent observations indicate that at 
least two forms of this vitamin (Ky 
and Ky) occur naturally, and that a 
number of simpler substances with 
antihemorrhagic properties have been 
synthesized. They are heat-resistant, 
but are destroyed by alkalis, strong 
acids and certain oxidizing agents. In 
the concentrated form vitamin K 
seems to be sensitive to light. 

Units and Methods of Assay. No 
single unit of vitamin K activity has 
been agreed upon, but it can be meas- 
ured in terms of micrograms of the 
pure synthetic compound—menadione 
—and the activity of other substances 
can be expressed in terms of that one. 

Methods of assay depend upon the 
antihemorrhagic activity of a given 
material. One method uses young 
chicks and is based on the minimum 
dose that will maintain the normal 
coagulation time of the blood at the 
end of one month. 

Human Requirement. For most 
people the vitamin K content of the 
average diet is adequate, and no quan- 
titative estimate of human _ require- 
ment has been attempted. Its use is 
confined largely to the therapeutic. 

The prophylactic use of vitamin K 
in the prevention of hemorrhage in 
the newborn is now recommended 
and practiced in many hospitals. Oral 
administration of a vitamin K_ prep- 
aration to the mother before delivery 
and one dose of 1 or 2 mg. intra- 
muscularly to the infant immediately 
after birth is considered a_ practical 
public-health measure. 

Sources. Vitamin K is fairly widely 
distributed in foods. It appears abun- 
dantly in green leaves, alfalfa, casein, 
pork liver, soybean oil and certain 
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other vegetable oils. It is not present 
in fish-liver oils, but as a result of 
bacterial action it is synthesized in 
decomposed fish meal. Vitamin K ac- 
tivity from this source differs slightly 
from vitamin K of alfalfa. 


WATER-SOLUBLE 
VITAMINS 


Ascorsic Acip (VITAMIN C) 


Physiologic “Significance. The his- 
tory of the recognition of scurvy as a 
deficiency disease in man and of its 
subsequent control is discussed in 
Chapter 22. The discovery that ex- 
perimental scurvy could be produced 
in guinea pigs was made by Holst 
and Frodlich in Norway in 1907. 
Guinea pigs develop characteristic 
hemorrhages round joints, teeth and 
other bony structures similar to the 
disease in man. Other animals, such 
as the rat and the chicken, also the 
dog and certain other domestic ani- 
mals, fail to develop any sign of 
scurvy when deprived of vitamin C 
because they are able to synthesize 
this factor in their bodies Man, mon- 
keys and guinea pigs do not have this 
ability and must, therefore, depend 
upon the vitamin C in their food. 
Vitamin C has therefore been called 
the antiscorbutic factor. 

Vitamin C has several functions in 
life processes, one of which is its 
highly significant role in the forma- 
tion and the maintenance of the inter- 
cellular cement-like substance of many 
tissues. A shortage of vitamin C in 
this connection results in weakened 
capillary walls leading to hemorrhages 
of varying degree. Other important 
observable indications of a shortage 
of this vitamin are structural changes 
in bones and cartilage, gums and 
teeth (dentin). Anemia due to inter- 


ference with the functioning of blood- 
forming cells in the bone marrow, as 
well as a loss of blood by hemorrhage, 
has been recognized. If the pathologic 
changes have not proceeded too far, 
the response to the administration of 
liberal vitamin C is striking within a 
few days. Clinical experience with a 
number of diseases such as tubercu- 
losis, pneumonia and rheumatic fever 
shows a decreased excretion of ascor- 
bic acid even with an increased in- 
take. There is some question as to 
whether a saiboptimal intake of vita- 
min C is a predisposing cause of any 
of these diseases or whether there ac- 
tually is some increased demand for 
vitamin C as a result of the disease. 
Workers have shown that a shortage 
of this vitamin in laboratory animals 
lowered resistance to bacterial toxins, 
and that this was evident before there 
was any external sign of scurvy. It is 
essential for the normal healing of 
wounds and is now being used thera- 
peutically to speed recovery from sur- 
gical operations. 

Storage. The promptness_ with 
which man excretes an excess supply 
of vitamin C in the urine indicates 
limited powers of storage. After pe- 
riods of depletion or shortage more 
vitamin is retained until the tissues 
seem to become saturated. Following 
saturation the excess is again excreted. 
It is generally believed that a habitual 
intake of vitamin C of between 60 
and 100 mg. daily will keep a person 
in a state approaching saturation, 
whick condition is probably more con- 
ducive to optimum health than one in 
which there is no reserve. The rapid 
appearance of symptoms of scurvy in 
guinea pigs on scorbutic rations is 
further evidence of poor storage. 

Chemical Nature and Properties. 
By 1932 the isolation of vitamin C in 
pure crystalline form had been accom- 
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plished by two groups of workers, 


one in Pittsburgh and one in Hun- 


gary. The chemical structure was 
identified and the product synthesized 
in physiologically active form soon 
after that, and “ascorbic acid” was 
officially accepted in 1938 as the chem- 


ical name for vitamin C, 


“Sturvy Results from 
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agent and rapidly bleaches a certain 
blue dye (2, 6-dichlorophenolindophe- 
nol). This reaction has been adapted 
as a chemical titration for the quanti- 
tative determination of ascorbic acid 
in food, in tissues, in excreta, etc. This 
shorter and easier method checks well 
with the more tedious bio-assay and 


Vitamin G deficiency. 
Scorbutic Guinea ‘Pig, 
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Fic. 20. Guinea pigs are used for experiments on vitamin C because they need 
a food source of this factor just as humans do. 


Ascorbic acid is a white, odorless 
powder, freely soluble in water and 
strongly acid in taste. Aqueous solu- 
tions of ascorbic acid are quite un- 
stable, but in fruit juices it is less 
rapidly oxidized owing to the acidity 
of the juices and the protective sub- 
stances in them. In the tablet form 
now being offered by numerous phar- 
maceutic companies, ascorbic acid is 
inexpensive and stable if kept free 
from moisture. 

Units and Methods of Assay. Since 
ascorbic acid can be conveniently 
measured chemically, it has become 
customary to give the number of mil- 
ligrams rather than the number of 
International Units (1 mg. = 20 1.U.). 

Ascorbic acid is an active reducing 


has, therefore, practically replaced it 
for clinical and research purposes. 

Guinea pigs have always been the 
preferred experimental animal for bio- 
assay work because of their suscepti- 
bility to a deficiency of ascorbic acid, 
and they are still used for demonstra- 
tion and comparative assays. 

Human Requirement. Elaborate 
studies have been made to determine 
human requirements for ascorbic acid 
at different ages, under different con- 
ditions of environment, under physi- 
cal exertion, in fevers and in infec- 
tions. The amount necessary to pre- 
vent frank symptoms of scurvy in 
humans is far less than that recom- 
mended for an optimum state of 
health. Saturation tests after graded 
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levels of intake and observations on 
blood ascorbic acid have been the 
chief technics used for studying hu- 
man requirements. On the basis of 
such studies the National Research 
Council recommends 75 mg. for an 
average man and 70 mg. for a woman, 
100 mg. during pregnancy and 150 
mg. during lactation. Growing chil- 
dren need relatively more than adults. 
(See table, Chap. 11.) During and 
following feyers and infections the 
demand for ascorbic acid seems to be 
increased, either because of rapid de- 
struction or of an increased need. A 
regular and an adequate intake of 
ascorbic acid is emphasized because of 
the poor storage and constant need. 
Food sources are usually adequate, 
except in pathologic states or when 
fresh foods are not available. 

Food Sources. Citrus fruits and cer- 
tain raw, leafy vegetables are among 
the richest natural sources of vitamin 
C. Tomatoes and other fruits and veg- 
etables, even when canned, furnish a 
liberal supply of this factor. Canned 
citrus juice may be the cheapest source 
of vitamin C when fresh citrus fruit 
is scarce or expensive, and may even 
be cheaper than tomato juice unless 
home-canned, because it takes twice 
as much or more tomato to supply 
the same number of units of vitamin 
C. In season, strawberries or melon 
may replace citrus fruits as equally 
good sources of ascorbic acid. Ascor- 
bic acid is synthesized in the young 
sprouts of beans or grains and is 
richer in young leaves or roots than 
in mature plants. Leaves such as cab- 
bage and spinach are good sources, 
especially if fresh and eaten raw. 
Turnip when eaten raw has a higher 
value than other root vegetables. Tur- 
nip juice was an important antiscor- 
butic in northern Europe in World 
War I. Potatoes, although containing 


much less vitamin C than many other 
common foods, may become an im- 
portant source when a large amount 
is consumed. The relative ascorbic- 
acid content of average servings of 
some common foods is given in the 
chart on next page. No animal food 
is an important source of this vitamin. 
Liver, which contains the most, loses 
much of it when cooked. Milk is a 
relatively poor and a variable source, 
depending somewhat upon the feed 
of the cow and even more upon the 
way in which the milk is handled. 
Mother’s milk contains from four to 
six times as much ascorbic acid as 
average cow’s milk. 

.Vitamin C is one of the most dif- 
ficult nutrients to supply in adequate 
amounts to troops or civil populations 
in wartime because of its instability in 
stored foods. In World War II the 
need for a liberal amount of this fac- 
tor was recognized and army rations 
included a lemon powder fortified 
with ascorbic acid. Most of the other 
items in the emergency ration con- 
tained very little vitamin C. If men 
did not like lemonade, as was fre- 
quently the case, the ration was low 
in this factor. Civil populations in 
north temperate zones, deprived of 
imported citrus, fell back on native 
sources. In Great Britain, rose-hip and 
black-currant sirups or jams served to 
supplement the meager supply from 
garden vegetables. Even before the 
war in northern Russia an extract of 
pine needles rich in vitamin C was 
being added to berry juice as a health 
beverage for school children. 

Stability in Foods. Of all the vita- 
mins, ascorbic acid is the most un- 
stable to heat, oxidation, drying and 
storage. Alkalinity, even in a slight 
degree, is distinctly destructive to this 
vitamin; therefore, soda should never 
be added to food in cooking. Acid 
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OF COMMON FOODS 
eye age iNligr f bi id 
OF PLANT ORIGIN a Ha oom ae i FED 7075 


Strawberries 100 
Orange or juice 100 
Grapefruit ( %p) 100 
Cantaloupe (3) 100 
Green pepper, raw 25 
Cabbage, row 50 
Broccoli, cooked 100 
Tomatoes, raw 100 
Red raspberries 100 
Greens, cooked 100 
Potatoes ,white,cooked 150 
Tomato juice,canned 100 
Asparagus, canned 100 
Watermelon 200 
Cauliflower,cooked 100 
Banana (Imedium) 100 


Pineapple, canned orjuice 100 
Peach, raw (1) 100 
Apple, raw (1) 100 








Recommended allowance for average man 


Recommended allowance for average woman 


Fie, 21. 


fruits and vegetables lose much less 
ascorbic acid upon heating than non- 
acid foods. Vitamin C is extremely 
soluble in water and dissolves out of 
vegetables during the first few min- 
utes of cooking. 

To reduce as much as possible the 
loss of ascorbic acid in cooking vege- 
tables, the use of the least possible 
amount of cooking water, short cook- 
ing time (water should be boiling 
when vegetable is: added) and little 
chopping or cutting is recommended. 
Studies have shown that baked, boiled 
or steamed potatoes retain a large por- 
tion of their vitamin C if cooked 
whole. Fresh fruits and more espe- 
cially vegetables lose vitamin C activ- 


ity rapidly when stored at room tem- 
perature and somewhat less rapidly at 
refrigerator temperatures. Expert ad- 
vice is not to shell peas, cut beans, 
hull strawberries or cut roots off spin- 
ach until ready to cook. Quick freez- 
ing of fruits and vegetables destroys 
little if any of this factor. To retain 
a maximum of: the ascorbic acid, 
frozen fruits should be used promptly 
after thawing and frozen vegetables 
should be plunged directly into boil- 
ing water for cooking. 


VITAMIN B Complex 


Discovery and Early Significance. 
As early as 1879 Eijkman, a Dutch 


physician stationed in Java, noticed 
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that the poultry of the establishment 
showed symptoms similar to those of 
his patients suffering from beriberi. 
This malady developed in the chick- 
ens when they were fed on the pol- 
ished-rice table scraps thrown out 
from the prison, and recovery fol- 
lowed when other food was given. 
The results of the investigation were 
published in an obscure journal, but 
not until many years later was atten- 
tion given to the findings or to the 
scientific significance attached to them. 
Eijkman had discovered that there 
was a deficiency in polished rice, but 
he did not name it. 

Experimental work with rats, pi- 
geons and dogs during the early part 
of this century led to the recognition 
of a hitherto unknown food essential 
that came to be known as vitamin B. 
Animals deprived of this factor lost 
appetite, ceased to grow, and often 
developed characteristic symptoms of 
polyneuritis, a loss of muscular con- 
trol and partial paralysis. Many of 
these symptoms in animals were simi- 
lar to those of beriberi in man, par- 
ticularly the effect upon the nervous 
system. These findings gave rise to the 
term antineuritic. 

Subdivision into Separate Factors. 
Numerous workers began to observe 
a complexity of symptoms due to de- 
ficiencies among peoples with differ- 
ent dietary patterns. These reports 
were confusing until the discrepan- 
cies in experimental findings and 
the diversity of physiologic properties 
ascribed to this so-called vitamin B 
led to the recognition of several fac- 
tors instead of one. From then on the 
group was known as the vitamin B 
complex, and each fraction received 
separate designation—letter, descrip- 
tive name or chemical term—as re- 
search progressed to disclose the chem- 
ical nature of each. 


At present some 12 fractions of the 
vitamin B complex are generally rec- 
ognized, and others are postulated. 
Those discussed in this chapter are thi- 
amine, riboflavin, niacin, pantothenic 
acid, pyridoxine and biotin, with brief 
comments about several others. 

Distribution and Properties. Certain 
properties, the solubility in water and 
the distribution in many common 
foods, are common to all members of 
the B complex. The very fact that 
several of the fractions occurred to- 
gether in the same food gave rise to 
the early idea that there was one sub- 
stance. New factors identified are clas- 
sified as belonging to the B complex 
if they are water-soluble and have 
similar distribution in common foods. 
Dry yeast is the richest natural source 
of the B complex, and new strains 
are being developed with varying 
proportions of the different factors. 

Therapeutic Use. Concentrates of 
vitamin B complex manufactured by 
pharmaceutic houses are usually made 
from liver, yeast or rice polishings. 
The proportion of the various factors 
present depends somewhat upon the 
source or the combination of sources. 
Synthetic vitamins may be combined 
in any desired proportion in the prep- 
aration of B complex mixtures. Obvi- 
ously a proportion of factors corre- 
sponding approximately to human 
need would be most desirable. Bor- 
sook and coworkers ® concluded from 
their clinical work that the whole B 
complex was superior therapeutically 
to any single fraction. 


THraAMInE. (VITAMIN B}) 


Physiologic Significance. The poly- 
neuritic symptoms recognized by Eijk- 
man in his chickens and the beriberi 


6 Borsook, H., et al.: Am. J. Digest. Dis. 
52246. 1938: 
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in man described by numerous work- 
ers in the Orient were all due to the 


vitamin By, fraction of the B complex. ~ 


In 1910, R. R. Williams became in- 
terested in beriberi in the Philippines 
and in the curative effects of rice 
polishings. He started a 25-year search 
for the active principle in rice polish- 
ings, bran and other natural foods. 
Later it was named thiamine, as de- 
scriptive of its chemical nature. It is 
often described as antineuritic, anti- 
beriberi or the nerve-control vitamin 
because of its physiologic functions. 

Even a mild deficiency of this factor 
may cause anorexia (loss of appetite) 
and inanition in all types of animals 
and man. Early recognition of the 
necessity of this vitamin for normal 
growth has since been supplemented 
by the knowledge that it is important 
throughout life in tissue respiration. 
There is an intricate interrelationship 
between thiamine and carbohydrate 
metabolism. Authorities have recog- 
nized for some time that the human 
requirement tends to parallel the total 
caloric intake. More recently, however, 
the emphasis has been on nonfat cal- 
ories. Thiamine deficiency leads to dis- 
orders of endocrine function, of the 
digestive system as well as of the nerv- 
ous system. A common complaint 
often due to a mild thiamine defi- 
ciency, but not always recognized, is 
atonic constipation and poor intes- 
tinal muscle tone. It is possible that 
the muscle-nerve mechanism of inter- 
nal organs is more susceptible to this 
deficiency than that of the skeletal 
muscles, which become paralyzed 
only when the deficiency is severe. 
Certain British workers suggest that 
the degree of slowing of heartbeat 
(bradycardia) may be indicative of 
this deficiency. 

Work conducted at the Mayo Clinic 
has disclosed the characteristic syn- 


drome of early thiamine deficiency in 
human subjects. Thiamine alone was 
restricted in the diet of some nurses 
and other volunteers. These subjects 
were under careful supervision as to 
food, and the urinary excretion of 
thiamine was also checked. Williams 
et al. summarize their findings as 
follows: * 

“The degree of disability induced 
by withdrawing thiamine from other- 
wise adequate diets of these persons 
was impressive. Fatigue appeared, in- 
terest in daily tasks was lost, ac- 
companied by discouragement, de- 
pression and irritability. Appetite was 
lost. Multiple neurasthenic complaints 
were heard. The heart sounds became 
faint, blood pressure fell, the pulse was 
irritable, and as the duration of the 
restriction was prolonged, abnormali- 
ties in the action of the heart and 
mobility of the stomach and intestine 
could be recorded with special appa- 
ratus.” 

Storage. Thiamine cannot be stored 
to any extent in the animal body. 
Therefore, it is important that it be 
supplied regularly in the diet. In 
America the food supply is such that 
one is relatively sure to have enough 
thiamine to prevent beriberi, but fre- 
quently not enough to ensure opti- 
mum health. Many a vague symptom 
of tiredness or chronic constipation 
may be aggravated by suboptimal in- 
take of thiamine. In conducting bio- 
assays, experimental animals can be 
depleted rapidly of their ‘thiamine 
stores provided they are caged in such 
a manner as to prevent contact with 
excreta, since the craving for thiamine 
by an animal deprived of it will cause 
him to attempt to re-utilize the small 
amount excreted in the feces. Many 
animals, especially cattle and other 


7 Williams et al.: Arch. Int. Med. 66:785. 
1940. 
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ruminants, synthesize thiamine and 
other factors of the vitamin B complex 
by bacterial action in the alimentary 
tract. When the bacterial flora of the 
intestine is favorable, humans may 
also synthesize thiamine. 

Chemical Nature and Properties. 
Thiamine forms a salt with chlorides 
and is usually isolated or synthesized 
in that form. Thiamine chloride is a 
white crystalline substance (see Fig. 
17) with a nutlike and a salty taste 
and a yeasty odor. It is readily soluble 
in water. Thiamine was synthesized 
by Williams in 1936. The natural and 
the synthetic products are identical in 
physiologic activity. In the dry state 
thiamine chloride is stable and is not 
easily destroyed by heat or oxidation. 
In water solution it is less stable, but 
more stable in acid than in neutral or 
alkaline medium. 

Units and Methods of Assay. Now 
that the chemical nature of thiamin 
is known, it can be measured by 
metric weight of the pure substance 
and expressed either in milligrams or 
in micrograms. Food values are often 
given in micrograms (1 mg. = 1,000 
meg.) to avoid the use of decimals. 
Human requirements and potency of 
synthetic compounds or concentrates 
are usually expressed in milligrams. 
The International Unit (I.U.) for- 
merly employed for vitamin B, before 
it was chemically identified is no 
longer used extensively (1 mg. = 333 
i). 

Chemical and microbiologic meth- 
ods of assay have largely replaced the 
older bio-assay methods, in which rats 
and pigeons were used as experimen- 
tal animals. The bio-assay is occasion- 
ally employed for check or compari- 
son with other methods. A standard- 
ized sample of pure thiamine chloride 
is more often used for comparison. 
Now that these rapid methods of 


assay are available, extensive determi- 
Nations of vitamin values of foods 
before and after storage and cooking 
are possible, and tables of food values 
are being revised to include such fig- 
ures. 

Human Requirement. Adult hu- 
man thiamine requirements tend to 
parallel energy expenditure except for 
extremes of caloric intake. Thus the 
Food and Nutrition Board recom- 
mends from 1.2 to 2.0 mg. for men 
and from 1.1 to 1.5 mg. for women, 
varying with the degree of activity, 
and relatively more during growth, 
pregnancy and lactation. (See table, 
Chap. 11.) 

Estimation of requirement is based 
upon the response to graded doses and 
the urinary excretion of a marginal 
surplus compatible with a sense of 
well-being. Deficient subjects usually 
excrete less than 50 mcg. daily. 

Food Sources. Thiamine is widely 
distributed in a large variety of ani- 
mal and vegetable tissues, but there 
are few foods in which it occurs in 
abundance. This is strikingly em- 
phasized in the chart on next page, 
which shows the thiamine content of 
average servings of some common 
foods and the contribution they make 
toward the day’s requirement. It is 
evident that it takes several servings 
of even the better sources of thiamine 
to meet the recommended allowance. 
It was for this reason that enrichment 
of bread and cereals was instigated, 
to make it easier for the average per- 
son to meet his requirement economi- 
cally. Dry yeast and wheat germ are 
the richest natural sources, but they 
are used only in relatively small 
amounts. Moist baker’s yeast has only 
from one eighth to one tenth of the 
thiamine potency of brewer’s yeast. 
Except for pork, which is outstand- 
ing, muscle meats contain less than 
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THIAMINE IN AVERAGE SERVINGS 
OF COMMON FOODS 













Average ; — 
OF ANIMAL ORIGIN Serving econ ocuimbucos 

Roast pork 100 

Liver, cee cooked 100 

Oysters, raw(4-6) 100 

Chicken, dark meat 100 

Roast lamb tere 

Beef tongue,cooked 100 zi 
Chicken, light meat 100 S 2 
Milk, fresh (1 glass) 240 9 @ 
Fish, cooked 100 2 3 
Roast beef 100 = 

Egg (1) 50 ee 
Bacon (2 strips) 15 





moderate] 


OF PLANT ORIGIN 


Yeast,dry powder 


Bread ,whole wheat 


Cereal, restored 
wheat or bran flakes 


Bread, enriched 

Wheat germ, raw 
Wheat meal, cooked 
Potatoes white baked 
Peas, canned 

Oatmeal , cooked 
Peanuts or peanut butter 
Asparagus , canned 
Baked beans 


Recommended allowance for moderatel 


Recommended allowance for 





Fic. 22. 


the organs, such as liver, heart and ural food sources has brought about 
kidney. Fruits in general are not im- the movement to increase the thiamine 
portant sources of this vitamin. content of certain foods. Since bread 

The recognized difficulty of meet- constitutes about one fourth of the 
ing thiamine requirements from nat- calories in the average American diet 
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and since only a very small fraction 
of the bread consumed in this country 
is made from whole wheat, the en- 
richment of white flour and bread 
with thiamine, riboflavin, niacin and 
iron was a logical step toward improv- 
ing the level of nutrition in the United 
States. For more details about enriched 
flour and bread see Chapter 50. 

Stability in Foods. The factors most 
destructive to thiamine in foods are 
prolonged heating and alkali. In acid 
foods this vitamin is quite stable, but 
its activity is rapidly destroyed by 
sulfite, a fact which may explain the 
loss of thiamine in dried fruits treated 
with sulfur. 

The loss in cooking is dependent 
upon several factors, such as type of 
food, method of preparation, tempera- 
ture, length of cooking and acidity or 
alkalinity of the cooking medium. A 
review © of the losses of nutrients in 
food processing indicates that on the 
whole fresh vegetables retain thiamine 
well during cooking. From a trace to 
15 per cent is dissolved in the cooking 
water and up to 22 per cent may be 
destroyed by cooking. If the cooking 
water is discarded, thiamine losses 
may be from 20 to 35 per cent. 

Thiamine is well retained in cereals, 
since they are generally cooked slowly 
and at a moderate temperature and 
the cooking water is used. Baked 
products lose about 15 per cent of 
their original thiamine. Generally, the 
losses in cooking meat are greater 
than in other foods, roughly 40 per 
cent. Foods stored in their natural 
condition lose remarkably little thia- 
mine. 


Risortavin (ViraMin Bo) 


Physiologic Significance. The sec- 
ond member of the B complex—ribo- 

8 Vail, G. E.: | 18:569, 
1942. 


Am. Dietet. A. 


flavin—was synthesized in 1935. This 
factor is intimately associated with 
normal growth and development both 
in mammals and in birds. Like thia- 
mine, riboflavin plays an important 
role in tissue respiration. It combines 
with phosphoric acid and protein to 
form enzymes that control some of 
the oxidations involved in the life 
processes of living cells. 

Sebrell and coworkers have demon- 
strated that riboflavin deficiency in 
man may be characterized by pallor 
of the mucous membrane of the lips 
and splitting of the lips at the angles 
of the mouth, a condition known as 
cheilosis. 

Riboflavin also plays an important 
role in relation to the eye. Ocular 
symptoms appear consistently on a 
low riboflavin diet and may precede 
all other manifestations. Eyestrain and 
fatigue, itching and burning, sensitiv- 
ity to light and frontal headaches are 
the most, frequent complaints. Cata- 
racts have been observed in rats, in 
mice, in chickens and in monkeys 
after prolonged deficiency of ribo- 
flavin. Such a diet may also lead to 
neurologic abnormalities with myelin 
degeneration of peripheral nerves and 
spinal cord in experimental animals. 
In man, riboflavin deficiency is apt to 
occur along with a deficiency of other 
members of the B complex. 

Storage. There is no great storage 
capacity in the body for this vitamin. 
It has been suggested that under stress 
the body can conserve its store of 
riboflavin much better than it can con- 
serve thiamine. In rats that die from 
riboflavin deficiency, the liver, the 
kidney and the heart still retain about 
one third of the normal amount. 

Chemical Nature and Properties. 
Riboflavin belongs to the group of 
chemical compounds called flavins be- 
cause of their yellow color. The prefix 
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ribo- refers to a part of the molecule Units and Methods of Assay. The 
that resembles the sugar ribose. Ribo-_ only reliable unit for riboflavin is the 
flavin crystallizes in a cluster of yellow metric weight of the pure substance. 
needles, as shown in Fig. 17. In water Human requirements for this vitamin 


RIBOFLAVIN IN AVERAGE SERVINGS 
OF COMMON FOODS 


Average ; 
i micrograms of riboflavin 
OF ANIMAL ORIGIN, No ee I000._ 1500-2000 2500 
a ee 
Liver, cooked 100 


Heart, beef,cooked 100 
Mackerel, fresh cooked 100 
Milk, fresh (I gloss) 240 









Lamb orveal, roasted 100 S 
Oysters (4-6) 100 6 
Egg (1!) 50 - 
Pork , roasted 100 = 

o 


Chicken or turkey, cooked 100 
Cheese, cheddar 25 


OF PLANT ORIGIN 


Kale, Turnip greens 100 


Yeast, dry powder 5 
Broccoli 100 
Mushrooms 50 


Spinach, collards and 
P ” “mustard greens |00 


Sauerkraut 100 
Beet greens,asparagus 100 


Bread, enriched orwhole 100 
wheat 


Recommended allowance for moderately active man 


Recommended allowance for moderatel 





Lima beans 100 
Wheat flakes,restored 50 
Wheat germ 10 
Sweet potatoes 100 
Baked beans 100 


Fic. 23. 


solution it has a yellow-green fluores- are expressed in milligrams and the 
cence. Although it is stable to heat, amount in foods in micrograms in 
acid and oxidation, it is sensitive to order to avoid the use of eciasa le. 
alkali and is easily destroyed by light. The old unit for vitamin G based on 
This vitamin should always be kept growth response is not considered 2 


in dark bottles. true measure of riboflavin. 
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Physical-chemical and microbio- 
logic methods of assay are used for 
determining the riboflavin content of 
foods, tissues, etc. 

Human Requirement. Like thia- 
mine, the human requirement for 
riboflavin tends to parallel energy ex- 
penditure. Thus the Food and Nutri- 
tion Board recommends from 1.6 to 
2.6 mg. for men and from 1.5 to 2.0 
mg. for women, according to degree 
of activity. These figures are consider- 
ably lower than those given previ- 
ously. The revision downward was 
warranted as more data on human re- 
quirement became available. The 
greater relative need for riboflavin 
during growth, pregnancy and lacta- 
tion is reflected in the specific recom- 
mendations for these categories. (See 
table, Chap. 11.) 

Food Sources. Riboflavin is widely 
distributed in animal and in vegetable 
foods, but only in small amounts in 
most of them. Organ meats, milk and 
green leafy vegetables are the out- 
standing food sources. This is strik- 
ingly emphasized in Figure 23, which 
shows the riboflavin content of aver- 
age servings of some common foods 
and the contribution they make 
toward the day’s requirement. 

Dry yeast is the richest natural 
source, but this product is not gen- 
erally consumed in large amounts. 
The average person is not apt to get 
an optimum amount of riboflavin un- 
less he consumes a generous amount 
of milk. The addition of riboflavin 
in the enrichment of flour and bread 
has helped to raise the average in- 
take. 

Stability in Foods. Studies have 
shown that riboflavin in aqueous solu- 
tion is rapidly destroyed by light. Sev- 
eral investigators have made tests of 
the amount of destruction of ribo- 


flavin in milk, since it is an important 
source of this vitamin. Results of these 
studies show that the destruction by 
light is significant and likely to be 
more serious while in the bottle that 
has been left outside the door than 
during processing or cooking. As a 
practical measure to conserve the ribo- 
flavin in milk, it is important to see 
that milk is not allowed to stand out- 


side after delivery. 


Niacin (Nicotinic Acip) 


Physiologic Significance. When EI- 
vehjem reported the spectacular cure 
of blacktongue in dogs by means of 
nicotinic acid, now known as niacin, 
the logical supposition was that a 
niacin deficiency might be the cause 
of pellagra in humans. Later Spies 
and others demonstrated that most of 
the classic symptoms of pellagra were 
relieved by the administration of ni- 
acin. However, most persons suffering 
from pellagra have multiple deficien- 
cies, and it has been found that cer- 
tain symptoms formerly associated 
with the disease are not relieved until 
thiamin and riboflavin are supplied 
along with niacin. Human pellagra is 
fully discussed in Chapter 22. Niacin 
is also associated with the enzyme 
systems in tissue respiration. 

Storage. Little is known regarding 
the extent of storage of niacin in the 
body, but it is probably stored in the 
liver. It is eliminated in the urine 
largely as the derivative trigonelline 
and, to a smaller extent, as nicotinuric 
acid and free niacin. This diversity 
of end products has added to the difh- 
culties of metabolic studies in niacin. 

Chemical Nature and Properties. 
Niacin is a white crystalline substance 
with slightly acid taste more soluble 
in hot than in cold water and easily 
dissolved out of foods in cooking. 
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Nicotinic acid has long been known 
as a simple organic compound, but its 
physiologic properties were not ap- 
preciated until it was isolated from 
potent liver concentrates by Elvehjem 
and associates in 1937. In the dry state 
it is a very stable compound, and un- 


like some other members of the B 
complex it is even stable to alkali. 
It was renamed niacin instead of nico- 
tinic acid because it had none of 
the physiologic properties of nicotine 
found in tobacco. 

Two forms of this vitamin, niacin 


IN AVERAGE SERVINGS 


OF COMMON FOODS 


NIACIN 
Average 
OF ANIMAL ORIGIN —-*eTVING 
| PESTS SEE Ee ae Grams 
Beef liver, cooked 100 


Chicken or turkey, roasted 100 


Beef heart, cooked 100 
Tuna fish, canned 50 


Lamb, roasted 100 
Veal, roasted 100 
Beefroasted,or tongue 100 
Pork, roasted 100 
Salmon, canned 50 
Sausage, cooked 50 


OF PLANT ORIGIN 


Peanuts or peanut butter 
Bread, whole wheat 
Mushrooms, fresh 
Bread, enriched 
Wheat cereal, woe grain 
Peas, green 

Yeast, dry powder 
Macaroni, cooked 
Potatoes, white 

Lima beans 

Oatmeal, cooked 








milligrams of niacin 
O 5 10 15 
fe 


active woman 


Recommended allowance for moderately active man 


Recommended allowance for moderatel 
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and niacinamide, have antipellagra 
activity. Therapeutic doses of niacin 
may cause temporary flushing or hot 
flashes, but niacinamide does not pro- 
duce this reaction. 

Units and Methods of Assay. Nia- 
cin in foods and niacin requirement 
are both expressed in milligrams of 
the pure chemical substance. 

A microbiologic method for niacin 
assay is now generally used in place 
of animal assays. Dogs were the only 
animals with which early bio-assays 
could be made and such tests were 
based upon the blacktongue-prevent- 
ing value. 

Human Requirement. Evidence on 
the human requirement for niacin is 
rather meager. Most of the clinical 
evidence is based upon doses of niacin 
effective in the cure of pellagrous 
symptoms, and it is well known that 
curative doses are usually much larger 
than preventive ones. It has been as- 
sumed that niacin requirement may 
vary with energy expenditure, as 
seems to be true with other members 
of the B complex that function in 
tissue respiration. The Food and Nu- 
trition Board recommendation of 
from 12 to 20 mg. for men and from 
11 to 15 mg. for women are the best 
estimates possible at the present time, 
but they are subject to revision as 
more data become available. 

Food Sources. Meat, poultry and 
fish are in general better sources of 
niacin than plant products, as empha- 
sized in Figure 24, showing aver- 
age servings. Whole-grain and en- 
riched products make an appreciable 
contribution because they are usually 
consumed in generous amounts. Fruits 
and vegetables other than mushrooms 
and legumes are insignificant sources 
of niacin. Milk and eggs are poor 
sources. (See Fig. 24.) 


PANTOTHENIC AcIp 


Physiologic Significance. Pantothen- 
ic acid, earlier known as filtrate 
factor, yeast growth factor or chick 
antidermatitis factor, is another of the 
vitamin B complex group. It is essen- 
tial for the well-being of rats, dogs, 
pigs and pigeons, as well as chicks, 
but its specific function is not well 
understood. A deficiency of panto- 
thenic acid may be manifest by emaci- 
ation, loss or graying of the hair in 
dark animals, ulcers of the intestinal 
tract, tissue dehydration, damage to 
adrenal, kidney or heart tissue and a 
special type of nerve degeneration that 
results in a goose-step gait. 

Clinical observations indicate that 
it may be essential to human nutri- 
tion, but its function is not yet clearly 
defined. It may be associated with 
riboflavin in the normal functioning 
of tissue enzymes, and is probably 
stored in the liver and, to a lesser 
extent, in the kidneys and other or- 
gans. No figure for human require- 
ment has been agreed upon, but re- 
search workers in this field have sug- 
gested that the requirement may not 
be far from 5 mg. daily. 

Chemical Nature and Properties. 
The complete synthesis of pantothenic 
acid was accomplished in 1940 by the 
joint efforts of several groups of work: 
ers. It is an organic acid usually iso 
lated in the form of its calcium salt, 
in which form it is a white fluffy 
powder, odorless, slightly bitter in 
taste and readily soluble in water. It 
is less stable to heat in the dry form 
than in aqueous solution, but is read- 
ily decomposed by strong alkalis or 
acids. 

Units and Methods of Assay. Food 
values are usually expressed in milli- 
grams or micrograms of the pure sub- 
stance. Microbiologic methods of as- 
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say are now in general use, largely 
replacing growth experiments with 
chicks formerly used for assay. 

Food Sources. The name _ panto- 
thenic, meaning widespread, indicates 
that the distribution of this vitamin 
is extensive. Since assay methods have 
only recently been developed, figures 
on the pantothenic-acid content of 
foods are limited in number. 

Yeast, liver, kidney, heart, salmon 
and eggs are the best sources. Other 
good sources are broccoli, mushrooms, 
pork, beef tongue, peanuts, wheat, 
rye and soybean flour. About one half 
of the pantothenic acid is lost in the 
milling of grains, which constitute an 
important, if not a rich, source of this 
factor in the average diet. Fruits are 
relatively poor sources of this vitamin. 


Pyrmoxine (ViTAMIN Be) 


Physiologic Significance. The pel- 
lagra-like disease (acrodynia) in rats 
is recognized as being caused by a 
deficiency of pyridoxine. Rats also ap- 
pear to utilize their food more effec- 
tively when the intake of this vitamin 
is adequate. Microcytic anemia devel- 
ops in dogs fed on a diet deficient in 
this factor. Convulsions have been ob- 
served in dogs, in rats and in pigs 
deprived of pyridoxine. Although its 
physiologic significance is not well 
understood, its chemical structure in- 
dicates that there is a probable con- 
nection with tissue oxidation. There 
is also. some evidence that it is con- 
cerned with the utilization of un- 
saturated fatty acids. The role of this 
factor in human nutrition is not well 
established, although it seems to be 
essential. 

Chemical Nature and Properties. 
Pyridoxine is a white crystalline pow- 
der, salty in taste, stable to acid and 
alkali, relatively stable to heat and 
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very soluble in water. The potency is 
expressed in micrograms or milligrams 


~ of pure pyridoxine hydrochloride. 


Food Sources. Of the animal foods, 
pork and the glandular meats are the 
richest, with lamb and veal relatively 
better than fish or beef muscle. Milk 
and eggs are poor sources. Of the 
plant food, legumes, potatoes, oat- 
meal, wheat germ and bananas are 
the richest, with cabbages, carrots 
and other vegetables providing fair 
amounts. The pyridoxine content of 
foods is determined by a microbio- 
logic method. This method has only 
recently been developed, consequently 
only a few foods have been assayed 
so far. 


BIoTIN 


Physiologic Significance. Biotin, one 
of the newer members of the vitamin 
B complex, was first isolated in 1936 
as a growth essential for yeast. Its 
formula was determined in 1942. 

Previous to these dates numerous 
workers had described factors called 
by various names but having similar 
antidermatitis properties. These sev- 
eral “factors” proved to be identical; 
thus “bios,” “vitamin H,” “protective 
factor X” and the “factor protective 
against egg-white injury” became 
biotin. Investigations have shown that 
a biotin deficiency in rats can be 
induced by the inclusion of large 
amounts of raw egg white in the diet. 
Rabbits and monkeys also exhibit 
characteristic dermatitis when fed 
diets rich in egg white. Avidin, a 
protein-like substance, has been estab- 
lished as the biotin-inactivating factor 
in raw egg white. The biotin becomes 
unavailable by virtue of being tied up 
with avidin, thereby forming a com- 
plex compound incapable of absorp- 
tion from the intestinal tract. Chicks 
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and turkeys exhibit characteristic der- 
matitis even when not fed egg-white 
diets. A group of investigators have 
reported observations that indicate the 
possible significance of biotin in 
human nutrition. 

Chemical Nature and Properties. 
Biotin is a very stable compound and 
in the form found in nature is resist- 
ant to heat, mild alkali and strong 
acids. Pure biotin is inactivated by 
oxidizing agents and strong alkali. 
Biotin is active in all growing cells 
and is present in lesser concentration 
than are most other vitamins. For this 
reason it is usually measured in micro- 
grams. 

Food Sources. Satisfactory micro- 
biologic assay methods are now ayail- 
able for biotin, but as yet relatively 
few foods have been analyzed for this 
factor. It is abundant in liver and 
other organs, in yeast, mushrooms and 
peanuts. Lesser amounts occur in milk, 
eggs and certain vegetables and fruits. 


Para-AMINOBENZOIC ACID 


Para-aminobenzoic acid was first 
recognized as a vitamin in 1941. How- 
ever, it had long been known as a 
simple chemical derivative of benzoic 
acid. A deficiency of this factor has 
resulted in the graying of hair of dark- 
colored rats and other animals. Some 
laboratories have reported an interfer- 
ence with normal pregnancy and lac- 
tation, but not with growth. 

A microbiologic assay method was 
developed in 1942, but relatively few 
foods have been analyzed. 

Favorable results were obtained in 
treating a group of sterile women with 
para-aminobenzoic acid therapeuti- 
cally, but much more clinical experi- 
ence is needed before its human sig- 
nificance is understood. 
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INOSITOL 


Inositol was first considered to be 
a vitamin in 1940, although it had 
been known for decades as a carbo- 
hydrate substance with an empirical 
formula the same as glucose. It has a 
sweet taste and is stable to strong 
acids and alkalis. It occurs in plants 
as phytin, a calcium-magnesium salt 
of inositol phosphoric acid. Inositol is 
also found in certain animal tissues, 
but relatively little is known of its 
function and nothing regarding its 
human significance. 

Food sources are fruits, vegetables, 
whole grains and the meats of certain 


organs. 
CHOLINE 


Choline has been known for dec- 
ades as an essential component of ani- 
mal tissues, but only recently has it 
been considered as a vitamin and 
classed with the B complex. This 
classification is still questioned by sev- 
eral workers. A choline deficiency may 
result in liver damage, “fatty liver,” 
hemorrhagic degeneration of kidneys 
in young rats, perosis in chicks and 
in turkeys, and failure of normal lac- 
tation in rats and paralysis in the suck- 
ling young. Its function seems to be 
closely associated with other members 
of the B complex, and without it 
normal conversion of carotene to vita- 
min A and storage in the liver are 
inhibited. Choline is widely distrib- 
uted in plant and in animal tissues, 
and a deficiency is not likely in aver- 
age diet. 

Fottc Acip 

Several workers have found simul- 
taneously a new fraction of the vita- 
min B complex to be effective in re- 
lieving a characteristic syndrome in 
experimental animals. The term most 
commonly applied to this factor is 
folic acid, because it is found abun 
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dantly in green leaves (hence its name 
—folium, meaning leaf). The experi- 
mental syndrome includes poor growth 
and various types of anemias in the 
chick and the monkey. The need for 
folic acid in humans has not been 
established, but some preliminary re- 
ports from several groups of workers ® 
indicate encouraging results in the 
treatment of certain types of human 
anemias, particularly macrocytic ane- 
mia associated with sprue. The syn- 
thetic form was more effective than 
the crude concentrates from natural 
sources. 


OTHER FRACTIONS OF THE 
VITAMIN B CompLex 


Vitamins Bs, By, B;, factors L; and 
Ls, U and W, have all been described 
as essential for growth or protection 
against specific lesions in experimen- 
tal animals, but as yet they have not 
been generally accepted. Nothing is 
known of their human significance. 
If an adequate intake of the better- 
known B complex vitamins is derived 
from natural sources, it can be as- 
sumed that those less well known will 
be present. The confusion that accom- 
panies the discovery of most new vita- 
mins until their identity is well estab- 
lished need not concern the average 
reader of this text. Still other factors 
postulated in Figure 25 are not dis- 
cussed here. 


OTHER VITAMINS 


Vitamin P (citrin) was reported in 
1936 as another substance besides as- 
corbic acid present in paprika. Other 
workers have proposed that certain 
foods rich in ascorbic acid contain a 
factor that affects the permeability of 
blood vessels involving more than can 
be explained in terms of ascorbic acid. 


%Spies, Tom: J.A.M.A. 130:474, 1946. 


These observations led to the isolation 
from lemon juice and rind of the sub- 
stance now called citrin. Some further 
clinical studies show that citrin has a 
definite effect in improving low capil- 
lary resistance and certain hemor- 
rhagic conditions. 

Investigations of two groups of 
workers indicate the presence in fresh- 
leaf juices of pasture grasses, cabbage, 
lettuce and probably other plants of a 
factor different from any other recog- 
nized. It has been reported that this 
“grass-juice” factor has some function 
in reproduction of certain animals. 


REVIEW QUESTIONS 


1. The history of vitamin discov- 
eries includes both clinical findings 
and laboratory experiments. If a clini- 
cal condition in man is similar to an 
experimental deficiency in an animal, 
how can it be proved that the human 
condition is nutritional? 

2. Some vitamins are stored in body 
tissues to a greater extent than others. 
If a group of explorers were short of 
foods providing vitamins A, C and D, 
which deficiency might be expected 
to show up first? 

3. Vitamin A is derived from caro- 
tene and other yellow plant pigments. 
Does the depth of yellow color in 
butter and in eggs indicate the vita- 
min A potency? Why or why not? 

4. There are at least 12 fractions of 
the vitamin B complex recognized at 
present. If a new factor is discovered, 
what determines whether it belongs 
to this “family” of vitamins? 

5. The stability of the vitamins 
to several destructive agents varies 
widely. What vitamins are likely to 
be destroyed under the following con- 
ditions: (A) Milk exposed to sun- 
light. (B) Cabbage kept overnight 
after shredding. (C) Wheat germ 
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A D 
Chemical (Provitamin) Calciferol 
name Carotene 
Descriptive Antiophthalmic | Antirachitic 
name 
Important Liver Fish-liver oil 
food sources | Egg yolk Irradiated foods 









Butter, cream 

Green and yellow 
vegetables 

Fish-liver oil 


Stability to Gradual destruc- 


cooking, tion by expo- 
drying, sure to air, heat 
light, etc. and drying more 
rapid at high 

temperatures 
Deficiency Night blindness 


Glare blindness 
Rough, dry skin 
Dry mucous 


manifest as 


membranes 
Experimental | Rats 
animals used| Chickens 
Cattle 


Assay methods | Bio-assay (rats) 


Colorimetric 


Units Ui 


Adult human 
requirement 


5,000 





Viosterol 
Butter 
Egg yolk 
Liver 


Stable to heat- 
ing, aging and 
storage 

Destroyed by ex- 
cess ultraviolet 
irradiation 


Rickets 

Soft bones 

Bowed legs 

Poor teeth 

Skeletal deformi- 
ties 


Rats, dogs 
Calves 
Chickens 


Bio-assay (rats) 


LU. 


Children and 
adolescents, 
400-800 











Tocopherol 


Antisterility 


Wheat germ 
Leafy vegetables 
Vegetable oils 
Egg yolk 
Legumes 

Nuts 


Stable to all 
methods of food 
processing 

Destroyed by 
rancidity and 
ultraviolet 
irradiation 


Sterility in males 
(rats) 

Resorption of 
fetus (females) 

Muscular dys- 
trophy in rats 
and rabbits 


Rats 
Rabbits 


Bio-assay (rats) 


Mg. 


Unknown 


SUMMARY OF 





Menadione 


Antihemorrhagic 


Leafy vegetables 

Pork-liver fat 

Soybean oil and 
other vegetable 
oils 


Stable to heat, 
light and expo- 
sure to air 

Destroyed by 
strong acids, 
alkalis and ox. 
agents 


Slow clotting 
time of blood 

Hemorrhagic dis- 
ease of newborn 

Lack of pro- 
thrombin 


Chicks 
Rats 


Bio-assay (chicks) 


Mcg. 


Unknown 








Ascorbic acid 


Antiscorbutic 


a a | 


Citrus fruits 
Strawberries 
Cantaloupe 


Tomatoes 


Sweet peppers 
Cabbage 
Potatoes 


Unstable to heat 
and _ oxidation, 
except in acids 

Destroyed by 
drying and 
aging 


Scurvy 

Sore mouth 

Stiff joints 

Sore and bleed- 
ing gums 

Weak-walled 
capillaries 


Guinea pigs 
Monkeys 


Chemical 


Mg. 


70-75 Mg. 
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VITAMINS 





Fractions of the Vitamin B Complex 





Thiamine (B1) 


Riboflavin (Bz) 


Niacin 


Pantothenic Acid | Pyridoxine 


Biotin 


Antineuritic 
Antiberiberi 


SS ee ee 


Pork 


Liver, milk 


Liver, meats of | Meats, eggs 


organs 

Whole grains 

Enriched 
products 

Nuts, legumes 

Potatoes in skins 

Yeast, wheat 
germ 


| 


Enriched bread 
Green, leafy 

vegetables 
Yeast 


Unstable to heat | Stable to heat 


and oxidation 


| | | 


Beriberi (man) 
Polyneuritis 
(animals) 
Poor appetite 
Fatigue 
Constipation 





Rats, dogs 
Pigeons 
Chickens 


a a 
— | 


Chemical 
Microbiologic 


Mg. or mcg. 


Men 1.2-2.0 mg. 
Women 1.1-1.5 
mg. 


in cooking, to 
acids and oxi- 
dation 

Unstable to 
light 


Eye sensitivity 
Cataract 
Cheilosis (man) 
Alopecia (rats) 


Pellagra-pre- 
ventive 


Liver, poultry 
Meat, fish 
Whole grains 
Enriched prod- 
ucts 
Legumes 
Mushrooms 
Yeast 


Stable to heat, 
light and oxi- 
dation, acid 
and alkali 


Pellagra (man) 
Blacktongue 
(dogs) 


Liver 

Meats of organs 

Eggs, peanuts 

Legumes 

Mushrooms 

Salmon, whole 
grains 

Yeast, wheat 
germ 


Unstable to acid, 
alkali, heat and 
certain salts 


Dermatitis 
(chicks) 

Graying of hair 
(rats) 


Pork 

Meats of organs 

Legumes, seeds 

Grains 

Potatoes 

Bananas, wheat 
germ 

Yeast 


Stable to heat, 
light and oxi- 
dation 


Acrodynia (rats) 
Microcytic 
anemia (dogs) 


Liver, 

Meats of organs 
Peanuts, eggs 
Milk 
Mushrooms 
Yeast 


Very stable to 
heat, light, acid 
and mild alkali 

Unstable to 
oxidation 





Dermatitis in all 
animal species 


a nn, 
i | | 


Rats, mice 
Chickens 
Monkeys 


Chemical 
Microbiologic 





Mg. or mcg. 


Chemical 
Microbiologic 


Mg. 





Men 1.6-2.6 mg. | Men 12-20 mg. 
Women 1.5-2.0 | Women 11-15 


mg. 


mg. 


Chicks, rats 
Dogs, pigs 
Pigeons 


Microbiologic 


Mg. or mcg. 





Unknown 


Microbiologic 





Mg. or mcg. 





Unknown 


Rats, rabbits 
Monkeys, chicks 
Turkeys 





Microbiologic 





Meg. 





Unknown 
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allowed to become rancid. (D) Vege- 
tables to which soda has been added 


in cooking. (E) Potatoes mashed and - 


reheated. 

6. Since the supply of vitamin D 
is limited in natural foods, commer- 
cial processing is producing vitamin 
D foods. What process is used and 
what foods are commonly fortified 
with vitamin DP 

7. Vitamin K is widely distributed 
in foods and is not apt to be lacking 
in the average diet. When may a de- 
ficiency occur and what prophylactic 
measures are recommended? 

8. Human deficiency diseases are 
apt to be multiple in nature. What 
deficiency disease common in south- 
ern United States is due to a multiple 


deficiency and what are the specific 
vitamins concerned? 

9. Scurvy is one of the oldest defi- 
ciency diseases known but it is rela- 
tively rare in the United States today. 
Where does it occur and when? What 
vitamin is involved, and is there evi- 
dence of mild deficiency of it in this 
country? 

10. Using the basic dietary pattern 
as outlined in Chapter 2, calculate 
the contribution made by each of the 
food groups toward the day’s require- 
ment for each of the following vita- 
mins: Vitamin A, thiamine, ribo- 
flavin, niacin and ascorbic acid. (Fol- 
low style of similar table showing 
contribution of calcium and _ iron, 
page 63.) 


Water and Vegetable Fiber 


Chapter Topics 


WATER 
WATER IN RELATION TO THE BODY 
DRINKING WATER 


Water and vegetable fiber are en- 
tirely different when considered in the 
light of their physical and chemical 
properties; nevertheless, they have 
some physiologic functions in com- 
mon. They function mechanically as 
bulk in the digestive tract. Vegetable 
fiber resists digestion and absorption 
to any extent and is excreted as such 
in the stools: water, which requires 
no digestion, is retained in part until 
the food mass reaches the colon and 
part is absorbed into the blood stream. 
However, they are considered sepa- 
rately in this chapter. 


WATER 


WartTER IN RELATION To THE Bopy 


Water is even more essential to life 
than food, since man may live for 
several weeks without food, but only 
for a few days without water. This 
simple chemical compound 1s an es- 
sential part of every cell in the body 
as well as of the fluid tissues. Its 
chemical composition is very simple, 
being composed of only two elements, 
hydrogen and oxygen, in the propor- 
tion of two parts of hydrogen to one 


VEGETABLE FIBER 


FUNCTION OF FIBER IN THE INTES- 
TINES 
FIBER AND CONSTIPATION 





of oxygen. It boils at 212°F. or 
100° C. at sea level, and it freezes at 
32~F. or 0°.C. It has no. fuel value 
and it is not affected in any way by 
the digestive juices, but is absorbed 
in its original form. 

The importance of water to the 
body is shown by the fact that approx- 
imately two thirds of the body weight 
is made up of it. Thus an average 
man has about 100 pounds of water 
in his body composition. About four 
and one half pints are eliminated 
every 24 hours, thus necessitating the 
daily replacement of this quantity. A 
portion of this necessary amount is 
taken each day in combination with 
food, since practically all foods con- 
tain some water and many of them, 
particularly fruits and vegetables, con- 
tain as high as 90 per cent (see Fig. 
27). Although some water (about 4 
pint) is formed within the body as an 
end product of combustion of food- 
stuffs, from six to eight glasses of 
water or other beverages should be 
drunk daily in order to make sure 
that a sufficient amount of water is 
available for bodily functions. For- 
merly, the drinking of water with 


107 


Principles of Nutrition 


108 





SNIYN SV 
SASNQIM AG 


STOOLS Nie 


‘29 OOO’ —0002 


*JUBWUOIIAUD 40 
a4injosadwa, puo 
spuoj6 auls0pua 
Aq paljosjuo9 
Q313Y9X3 
YALVM 





ee 
———— 
————— 
SS ee 
———— 
SS 
ee ceesmeel 
=e Sel 


‘22 00S! 
VAIIVS 






saoine JAILS39IG 29 OOSE 


(Ajuo sawnjon ayowilxoiddy ) 


AQO8 SHL NI Y3SLVM SO SASN 3AWOS 


“AD |N|JedD4yx9 £7 —— JDM] ;adosyuI £/, 
‘sajosnw ul 2 ‘syuBiam Apog jo %OL sajnjiysuod 
‘Kpoq ayy jO anssiy Asana ul SUOIJOUNY JUa}OM 


AQGOG J3HL NI YSLVM 3O AYOLS JBHL 


sqinis Sv 
Q3WNSNOD 


WSI108VL3Nn |) 
NI G3WHOS 


/SQ004 VW, 





‘29 000b-00028 


ayiyaddo puo 
ss4iyy Aq 
Pa] |O4;u09 


SXVILNI 


Y3SLVM 


Water and Vegetable Fiber 


109 





meals was thought to be a hindrance 
to digestion, but recent tests contra- 
dict this. However, it is wise to be 
moderate in the amount taken with 
meals and not to use it as a means 
of washing down food which has 
not been properly masticated. Water 
taken before breakfast in the morning 


Vegetables 


fresh 


Milk, Whole 


Fruits 
fresh 


Oatmeal 


cooked 
Eggs 
Beef 


medium lean 


Bread 


white 


Oatmeal 


uncooked 


EA TS SERBS 
Hees Dane ne ee 
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carrier it aids in digestion, absorption, 
circulation and excretion; it is essen- 
tial in the regulation of body tem- 
perature; it plays an important part 
in the mechanical functions, such as 
lubrication of joints and movement of 
the viscera in the abdominal cavity. 
Moisture is necessary for the func- 


85 


74 
60 


36 


Fic. 27. Percentage of water in common foods. 


may act as a mild laxative. The laxa- 
tive effect may be increased by taking 
water plus a small amount of salt, 
which hinders absorption and tends 
to retain the water in the intestine, 
thus softening any accumulated food 
residues. Normally enough water is 
retained with food residues to pro- 
duce a soft stool. 


Water in Body Fluids. Water is 


essential as a part of 
blood, lymph and the secretions of 
the body, as well as of the more solid 
tissues. Water is the preferred me- 
dium in which the various chemical 
changes of the body take place. As a 


component 


tioning of every organ in the body. 
Waste products from the tissues are 
transferred to the blood in watery 
solutions; they are carried by the 
blood, which is about 90 per cent 
water; they are excreted via the kid- 
neys in the urine, which 1s about 97 
per cent water. (See Fig. 26.) 

The conservative use of water by 
the body has been discussed by Can- 
non.! Thus about 11% quarts of saliva, 
2 quarts or more of gastric juice, 4 
quarts or more of bile, pancreatic and 
intestinal juices, each composed almost 

1Cannon, W. B.: The Wisdom of the 
Body, New York, Norton, 1932. 
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wholly of water, are discharged daily 
into the alimentary canal and are prac- 


tically all absorbed again from the ™ 


intestines. Thus the water which car- 
ries the active enzymes into the diges- 
tive tract aids in carrying the digested 
food into the tissues during the process 
of absorption. In the kidney again 
large volumes of water carry the dis- 
solved waste material through the cap- 
sule of the uriniferous tubules, but in 
passing through the tubules part of 
the water with some of its useful dis- 
solved material is reabsorbed. 
Dehydration. The fatal results of 
extreme thirst and dehydration (loss 
of water) further emphasize the im- 
portance of water. The German phys- 
iologist Rubner states that we can lose 
all our reserve glycogen, all reserve 
fat and about one half of the body 
protein without great danger, but that 
a loss of 10 per cent of the body water 
is serious and from 20 to 22 per cent 
loss is fatal. Thirst is nature’s device 
for ensuring an adequate water in- 
take. Thirst is a sensation of dryness 
at the root of the tongue and back 
part of the throat. Normally thirst is 
experienced when breathing dry air, 
eating dry food, after exercise or after 
prolonged speaking or singing. Any 
circumstance that tends to increase 
water elimination, such as profuse 
sweating, hemorrhage, diarrhea or in- 
creased volume of urine, as in dia- 
betes, will create intense thirst. The 
use of common salt to stimulate thirst 
and increase water consumption has 
already been discussed in Chapter 7. 


Drinkinc WATER 


Purity. It is essential indeed that 
drinking water should be pure. Most 
cities take pride in a good water sup- 
ply that comes from a pure source 
and that is usually filtered and often 


treated chemically, e.g., with chlorine, 
before it is turned into the water 
mains for public consumption. Water 
which is doubtful in character should 
be boiled before using. Distilled water 
is, of course, water in its purest form. 
However, it is not palatable for drink- 
ing, and it is doubtful if it is any more 
wholesome than water with a moder- 
ate degree of hardness or mineral con- 
stituents. There is some ground for 
believing that the salts of medium 
hard water may be utilized by the 
body, but mineral waters containing 
a high percentage of salts, such as are 
found in some noted mineral springs, 
are of questionable value. However, 
recent experiments seem to show that 
certain iron-containing waters may 
be beneficial. Mineral waters should 
never be used except on the advice of 
a physician, for they may be decidedly 
harmful. Mineral water is usually 
named from the element found most 
abundantly in it, such as sulfur, iron 
or magnesium water. It is usually 
necessary to drink large quantities in 
order to get a medicinal dose of the 
salt. Many consider that the chief 
benefit comes from the imbibing of 
large quantities of the water rather 
than from the mineral contained 
therein. There are many varieties of 
bottled water on the market. Some 
of these are merely “spring” water, 
others distilled water to which a cer- 
tain percentage of mineral salts has 
been added, and still others, mineral 
waters of a high percentage of salts. 
Whatever the content may be, the 
user should be assured of the purity 
from a bacteriologic standpoint. 
Aerated waters may be natural or 
artificial. They are sometimes obtained 
from springs that send forth water 
charged with carbon dioxide gas. Arti- 
ficially aerated waters are produced by 
charging with this gas, which is usu- 
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ally made from limestone or from the 
action of an acid upon marble. or 
chalk. Carbon dioxide gas seems to 
have a stimulating effect upon diges- 
tion, probably because it increases mo- 
tility of the stomach and because the 
bubbles break up the food mass so 
that it is more quickly mixed with 
the digestive juices. Aerated waters 
are sold bottled, simply as such, or, 
more commonly, as flavored prepara- 
tions, such as ginger ale and similar 
beverages. Many of these preparations 
are artificially colored. They contain 
a small amount of sugar, which gives 
them their sweet flavor and which 
forms their slight nutritive value. 


VEGETABLE FIBER 


Cellulose and hemicellulose, which 
together are known as fiber, form 
the framework of the vegetable world. 
They are the chief constituents of 
wood, of the stalks and the leaves of 
all plants, and provide the outer .cov- 
erings for seeds. Fiber forms the more 
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many individuals apparently utilize 
some of the more tender celluloses 
from green leaves and young shoots. 
No enzyme secreted by the body can 
digest cellulose, but bacterial enzymes 
in the intestines may play a role in 
its disintegration, dissolving the sub- 
stances that bind the cellulose fibers 
together. 

While it is likely that different spe- 
cies of animals vary in their ability 
to utilize cellulose, it is interesting to 
note that in rats the ingestion of cellu- 
lose increases the dry weight of the 
feces beyond the amount that can be 
attributed to the undigested cellulose 
alone. This finding has been inter- 
preted to indicate that fiber interfered 


with the complete digestion of other 
foods. 


FuNcTION OF FIBER IN THE 
INTESTINES 


The indigestibility of fiber is its 
major asset as it furnishes the bulk 
necessary for efficient peristaltic action. 
Without some indigestible food resi- 


Tue Story oF FIBER IN THE Bopy 


IN FOOD IN THE DIGESTIVE TRACT IN EXCRETA 
Cellulose Functions Chiefly as Bulk Indigestible 
in Softened by digestive juices Residue 
Vegetables Stimulates peristalsis in 
Fruits Small fraction digested by bacterial Stools 
Cereals action and absorbed as glucose 
Nuts Largest proportion undigested passes 


into large intestine 


or less porous walls of plant cells in 
which are stored water, starch, min- 
erals, etc., much as honey is held in 
the comb. 

Fiber furnishes little if any food 
value in the human body but may be 
valuable for its mechanical effect in 
the digestive tract. It is usually con- 
sidered an indigestible substance, but 


due the most normal colon may have 
difficulty in maintaining a proper de- 
gree of motility. Because of the over- 
refinement of many present-day food- 
stuffs, with the consequent lack of 
sufficient bulk to produce adequate 
peristaltic action, the addition of cellu- 
lose in the form of bran or agar-agar 
to the diet is sometimes necessary tor 
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maintaining normal intestinal action. 
On the other hand, persons who tend 


to have spastic constipation or nerv- ~ 


ous indigestion may have to limit the 
amount of bulk. There is apparently 
wide variation in the amount of fiber 
tolerated or needed by different per- 
sons. 

Investigations on humans conducted 
by Cowgill? at Yale and by Rose ® at 
Columbia have demonstrated in a 
convincing manner that the normal 
colon performs better when a reason- 
able amount of bulk or residue is 
present. Figures are given as to the 
amount of fiber that a normal person 
requires per day. Thus 90 mg. per Kg. 
of body weight or 6.3 Gm. per person 
per day have been suggested as an 
average adequate allowance, to be in- 
creased or reduced as the individual 
idiosyncrasies indicate. 

In order to make a quick, rough 
estimate of the fiber content of the 
diet, Stern* suggests the following 
averages: 


Vegetables and fresh fruits: 
1 Gm. of fiber/100 Gm. (average 
serving ) 
Dried fruits: 
1.5 Gm. of fiber/30 Gm. (average 
serving ) 
Whole-grain bread and cereals: 
0.5 Gm. of fiber/30 Gm. (average 
serving ) 
Nuts: 
0.5 Gm. of fiber/30 Gm. 
(For more accurate figures on fiber 
content of common foods, see Table 1, 


Part Four.) 
The degree of digestibility of cellu- 


lose varies according to the stage of 


= Cowgill, G. R., et al.: J.A.M.A. 98:1866, 
1932; 101:273, 1933. 

3 Rose, M. S., e¢ al.: J. Am. Dietet. A. 
8:133, 1932. 

* Stern, F.: Applied Dietetics, Baltimore, 
Williams and Wilkins, 1943, 


growth and the type of plant that 
yielded it. The cellulose of tender 
shoots of leaves may disappear quite 
completely from the intestinal tract. 


FiseR AND CONSTIPATION 


Constipation. Cowgill ® found that 
in cases of simple constipation the 
fraction of the fiber of the basal diet 
and of fruits and vegetables that re- 
mained intact after passage through 
the alimentary tract was much less 
than was the case with healthy men. 
He suggests that the tendency to con- 
stipation that these patients exhibited 
may be due to this fact. Later work ® 
seems to indicate an inherent differ- 
ence in the laxative of action of fiber 
from different food sources. Some fac- 
tor other than fiber content may be 
responsible for the bulk-forming prop- 
erties and resulting laxation of certain 
foods such as bran. In general the 
more mature the plant from which the 
cellulose is obtained the tougher the 
fibers and the more resistant to diges- 
tion. For example, bran, the outer coat 
of the ripe grain, passes through the 
digestive tract practically undigested. 

In addition to cellulose as it is 
found in ordinary foodstuffs, there are 
substances of a somewhat similar na- 
ture, such as Irish moss, agar-agar 
and psyllium seed. Agar-agar is a 
hemicellulose preparation from sea- 
weed, soluble in hot water and form- 
ing a gelatinous mass on cooling. It is 
sometimes useful in a laxative diet, 
since it has the ability to absorb and 
hold several times its volume of water, 
thus producing and maintaining the 
necessary increase in bulk and at the 
same time tending toward the forma- 
tion of large soft stools. Psyllium seed 
also absorbs and retains a large 
5 Cowgill, op. cit. 


® Hoppert, C. A. and A. J. Clark: J, Am. 
Dietet. A, 21:157, 1945. 
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amount of water with the additional 
feature that its slimy outer covering 
may act as a lubricant as well. 

Green vegetables and fresh fruits, 
cereals from which the outer coat has 
not been removed in the milling proc- 
ess and dried fruits are good natural 
sources of cellulose, and should be 
used as liberally as possible in the diet. 


REVIEW QUESTIONS 


WATER 


1. Life can be maintained longer 
without food than without water. 
Why are shipwrecked men warned 
never to drink sea water? 

2. Water is ingested both in food 
and in drink and makes up about 
two thirds of the body weight. How 
will the environmental temperature 
alter the channel of water excretion? 

3. Water is essential to most meta- 
bolic processes in the body. How can 
seven to nine quarts of digestive juices 
be secreted daily with a water intake 
of between one and two quarts? 

4. Most communities in this coun- 
try provide an adequate supply of 
safe drinking water. What precau- 
tions should be taken when traveling 
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in areas in which the purity of the 
water is not ensured? 

5. Natural mineral waters are of 
doubtful therapeutic value. Why are 
beneficial results often wrongly attrib- 
uted to them? 


FIBER 


1. Fiber is the term often applied 
to the indigestible carbohydrate of 
plant foods. What are these carbohy- 
drates and how do they differ in vari- 
ous types of plants? 

2. The chief value of fiber is to” 
furnish bulk in the intestine. Would 
you expect an individual with nerv- 
ous indigestion and a tendency to 
spastic constipation to require as much 
bulk as one with atonic constipation? 
Why or why not? 

3. Many fresh fruits and vegetables 
of high water and fiber content are 
rich in certain vitamins and minerals. 
Which vitamins are apt to be found 
in this type of foods? List ten such 
foods. 

4. What classes of foods are high 
in fiber content but low in water? 
What types of minerals and vitamins 
are apt to be found in such foods. List 
five such foods. 
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DIGESTION AND 
ENZYMES 


A brief review of the subject of di- 
gestion cannot well be omitted from 
the study of nutrition. For a more 
detailed discussion of the subject of 
food digestion and absorption than 
the following, reference may be made 
to any up-to-date textbook on physi- 
ology. 

Digestion is the process whereby 
foods are prepared by the various 
parts of the alimentary canal for ab- 
sorption into the body proper. No 
food cam function in nourishing the 
body tissues until it has been absorbed 
into the blood stream. Before food can 
be absorbed it must undergo a series 
of mechanical and chemical changes 
that constitute digestion. The chemi- 
cal changes are brought about by a 
series of enzymes secreted by various 
glands in or near the digestive tract. 
These enzymes or chemical ferments 
are capable of accelerating the break- 
ing down of complex foodstuffs into 
simpler compounds. Enzyme action is 


ABSORPTION OF FOOD 
FOOD CHANGES IN THE LARGE INTES- 
TINE 
FACTORS AFFECTING DIGESTION 
CELLULOSE AND DIGESTION 
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specific; that is, a particular enzyme 
functions in the breakdown of a par- 
ticular class of foodstuffs and has no 
action on any other. Digestion experi- 
ments performed outside the body, al- 
though not exactly duplicating body 
conditions, have served to demonstrate 
the high degree of specificity as well 
as the great activity of enzymes. 
Enzymes may digest from 500,000 
to 4,000,000 times their own weight 
of the foodstuffs in question. The en- 
zymes are unstable at high tempera- 
tures; since they undergo decomposi- 
tion when kept in solution outside 
the body, they are usually prepared 
for experimental work in dry or pow- 
der form. Most of them function 
best at body temperature and under 
the specific conditions provided in 
given regions of the normal digestive 
tract. Enzymes are most appropriately 
named to indicate the substances upon 
which they act, using the ending -ase. 
For example, amylases (amyl, starch), 
proteases (protein ), lipases (lipin, fat) 
and disaccharidases (the double sugars, 
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maltose, etc.). Specific enzymes act on 
each sugar; maltase on maltose, su- 
crase on sucrose, etc. 


FOOD CHANGES IN THE 
MOUTH 


The first change in food takes place 
in the mouth, where it is finely di- 
vided through the process of mastica- 
tion, softened, moistened and made 
ready for swallowing. It is moistened 
by becoming mixed with saliva, a 
fluid secreted by three pairs of glands: 
the submaxillary, located near the 
angle of the jaw; the sublingual, be- 
neath the tongue; and the parotid, in 
the cheek. It has been estimated that 
these glands secrete about 1,500 cc. of 
saliva per day, a little more than three 
pints. The most active principle of the 
saliva is a salivary amylase—ptyalin— 
an enzyme that acts on starch. Ptyalin 
carries the digestion of the cooked 
starch through three or more dextrin 
stages down to the sugar maltose. 
The possibility that maltose may be 
changed to glucose by a salivary mal- 
tase has been suggested by some work- 
ers. However, the complete change of 
starch to either maltose or glucose 
seldom occurs in the mouth, since food 
remains there only a few minutes. 

Swallowing is a reflex act initiated 
by the muscles at the base of the 
tongue. The bolus of food is carried 
down the esophagus partly by gravity 
and partly by muscular action—a 
wave of relaxation followed by a wave 
of constriction (peristalsis), the entire 
process taking only a few seconds 


DIGESTION IN THE 
STOMACH 


The food as it enters the stomach 
forms a mass in the fundus, the por- 
tion nearest the esophagus that serves 
as a reservoir for food. Here it is held 


115 


for some time, variously estimated at 
from one half to two hours, during 
which time little or no free hydro- 
chloric acid mixes with it, since the 
glands producing the acid are situated 
in the middle portion of the stomach. 
The salivary digestion of starch pro- 
ceeds until such time as the food mass, 
which is neutral or slightly alkaline 
upon entering the stomach, has be- 
come permeated with the acid gastric 
juice. The food mass in the fundus is 
gradually reduced in size as small 
portions move toward the middle por- 
tion of the stomach, where active gas- 
tric digestion proceeds. 

Gastric juice is a clear liquid, the 
active principles of which are hydro- 
chloric acid and a gastric protease— 
pepsin—rennin and a gastric lipase. 
From 2,000 to 2,500 cc. of gastric juice 
are secreted daily. Hydrochloric acid 
is present in the juice in about 0.4 
or 0.5 per cent concentration when 
freshly secreted from the glands. Some 
of the acid is neutralized by alkaline 
fluids regurgitated from the small in- 
testine. Therefore the juice as it is 
obtained from the stomach contains 
about 0.2 per cent hydrochloric acid, 
which is diluted still further when 
food is present. In abnormal condi- 
tions the acid may be increased, re- 
duced or absent. The acid probably 
serves to delay or inhibit the growth of 
some of the micro-organisms that find 
entrance into the stomach along with 
the water and the food. This inhibit- 
ing value must not be overemphasized, 
because it is limited by the short time 
the food is in contact with the acid. 

Gastric Enzymes. The gastric pro- 
tease—pepsin—is formed by the ac- 
tion of hydrochloric acid on the in- 
active form of the enzyme known as 
pepsinogen. Pepsin changes proteins 
into the simpler forms, proteoses and 
peptones. This peptic action is con- 
tinued for a short time after the food 
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reaches the intestinal tract. Rarely, if 
ever, is the quantity of pepsin insuf- 
ficient for the digestion of the pro- 
teins, but the amount of hydrochloric 
acid secreted may be insufficient to 
activate the pepsinogen. Rennin, an- 
other enzyme of the gastric juice, 
brings about the curdling of milk 


TO MOUTH 






PyLo RUS 


DUODENUM 
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Fic. 28. Stomach showing fundus 
where food is first held. Note the 
pylorus at the entrance to the duo- 
denum. 


(Anglo-Saxon, gerinnen, to curdle). 
It is a coagulating enzyme that acts 
upon the casein, one of the protein 
constituents of milk, preparing it for 
the further action of the protein-split- 
ting enzymes in the intestine. A gas- 
tric lipase, the presence of which was 
formerly questioned, splits the emulsi- 
fied fats, such as are found in cream 
and in egg yolk, to fatty acids and 
glycerol. 


How Foops LEAVE THE 
STOMACH 


Peristaltic waves, the rhythmic con- 
tractions of the alimentary tract, 
which begin at the transverse band 
near the middle of the stomach, carry 


the food on toward the pylorus, which 


in turn finally permits it to pass on 


into the intestinal tract. Water leaves 
the stomach rapidly, in one half hour 
or less, partly through a relaxed py- 
lorus and partly by absorption directly 
from the stomach into the blood 
stream. Foods leave more slowly, the 
emptying time of the stomach varying 
with the individual and with the 
amount and the character of the meal. 
Small amounts of food may leave the 
stomach in from one to four hours, 
while the last remnant of a full-sized 
meal may not have disappeared in six 
or seven hours. Carbohydrates taken 
alone leave the stomach more rapidly 
than protein, and protein more rap- 
idly than fat alone, but mixtures ap- 
parently leave more slowly than their 
single food constituents. 

The Pylorus. When the food has 
become thoroughly mixed with the 
gastric juice, the pylorus, a strong 
sphincter muscle—gatekeeper of the 
stomach—opens more frequently and 
the walls of the stomach contract more 
vigorously so as to force the semi- 
fluid food material out into the duo- 
denum. This material is known as 
chyme. The presence of acid in it 
causes the intestinal mucous mem- 
brane to secrete into the blood stream 
a substance called secretin, which in 
turn stimulates an outpouring of the 
pancreatic juice. 


DIGESTION IN THE SMALL 
INTESTINE 


Intestinal Juices. In the small intes- 
tine the food is mixed with other 
digestive juices, which are capable of 
acting upon all three of the principal 
food constituents, namely, carbohy- 
drates, fats and proteins. The pancre- 
atic juice, secreted by the pancreas, 
and the bile, secreted by the liver, are 
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STOMACH EVACUATION TIMES AND 


HIGHEST TOTAL ACIDITIES FOR 


VARIOUS ARTICLES OF DIET? 





Article of Diet 
100-gram portions unless otherwise stated 


Beef and beef products 
Bread and cereals 


Gelatin (fruit-juice presaitiots) EO oh oe oe 
Guinea hen 


Junket 
Lamb and lamb products 
Licorice 


Milk: 


Nuts (25 to 50 grams) 
Orange-albumen (2:1) 
Pies 
Popcorn 
Pork and pork products 
Puddings 
Sugars and candies 
Turkey 


(B) “Bob” 
Vegetables prepared in different ways 








Highest Total 
Acidity Evacuation 
Number (average) Time 
of Ob- (cc. 0.1 N hours and 
servations alkali to minutes 
neutralize (average) 
100 cc. juice) 
25 120 3.00 
75 80 2.40 
29 90 3.00 
20 125 Be LS 
90 80 2.40 
75 130 2.50 
68 90 2.00 
5 70 2.00 
2 110 4.00 
7 105 3.15 
4 65 2S 
4 65 2e2e 
14 135 3.00 
1 65 3.00 
50 100 2.30 
3 45 1:75 
5 60 1.40 
2 90 2225 
22 100 3.30 
2 85 2.20 
29 90 2.30 
3 60 1.30 
31 120 3.15 
23 90 2.20 
28 70 2.05 
2 140 3.30 
7 140 2.50 
7 110 3.20 
124 75 et Be 


A an ee ee ee 


poured into the duodenum, a short 
distance beyond the pylorus. The in- 
testinal juice or succus entericus is 
secreted by glands in the walls of the 
small intestines. All three juices—the 
pancreatic, the bile and the intestinal 
—act in unison upon the chyme. They 
are all alkaline and their first action 
is to neutralize the hydrochloric acid 
and other acids of the food mass. 


Pancreatic Enzymes in the Intes- 
tines. The enzymes in the pancreatic 
juice include a protease (trypsin), am 
amylase (amylopsin) and a_ lipase 
(steapsin), as well as a disaccharidase 
(maltase). Trypsin, activated by the 
intestinal juice, continues the diges- 
tion of proteoses and peptones or initi- 

1 Hawk & Bergeim: Practical Physiologi- 
cal Chemistry, Blakiston, Philadelphia. 1937. 
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ates the breakdown of proteins that 
may have escaped gastric digestion in 
the stomach. Trypsin is the most pow- 
erful proteolytic enzyme and may 
carry the splitting-off process to the 
amino-acid stage. The pancreatic am- 
ylase—amylopsin—continues the di- 
gestion of any starches that may not 
have been carried to the maltose stage 
by the action of ptyalin in the saliva. 
Even raw starches may be digested by 
this ferment. The pancreatic maltase 
acts on maltose, changing it to glu- 
cose. The pancreatic lipase—steapsin 
—prepares che fats for absorption by 
splitting the so-called neutral fat into 
glycerol (a kind of alcohol) and fatty 
acids, at the same time forming an 
emulsion of the fatty acids. This proc- 
ess is also facilitated by soaps formed 
by the alkali of the intestinal juice, 
together with the fatty acids already 
formed from other digested fat. The 


bile also acts on the fats by increasing 
the solubility of the fatty acids and 
by aiding in the formation of an 
emulsion, thus enabling the pancreatic 
lipase to come more readily into con- 
tact with the fat. The bile, therefore, 
facilitates both the digestion and the 
absorption of the fats. 

Intestinal Enzymes. The intestinal 
juice contains a protease enzyme— 
erepsin—that carries the hydrolysis of 
partially digested protein to comple- 
tion, breaking proteoses and peptones 
to amino acids. The intestinal juice 
completes the digestion of the carbo- 
hydrates by means of the three spe- 
cific enzymes—sucrase, maltase and 
lactase—that split respectively sucrose 
(cane sugar), maltose and_ lactose 
(milk sugar) into the single sugars 
(glucose, fructose and galactose). 

The table on this page shows the 


SUMMARY OF DIGESTIVE JUICES AND THEIR ENZYMES 
(See diagram on opposite page.) 


Digestive Juice Enzymes Present 


Salivary 


Gastric 
Hydrochloric acid 
(not an enzyme)....... 





Amylase (amylopsin).. . . 

Protease (trypsin)....... 
Pancreatic 

Lipase (steapsin)........ 

MaltasGepne.. ie + ctor 


Amylase (ptyalin)....... 


Reactions Promoted 


Starch — maltose 


Protein — proteoses and peptones 


Emulsified fats — fatty acids and glycerol 
Aids in the digestion of milk (casein) 


Activates pepsinogen 


Starch — maltose 

Protein — amino acids and 
products 

Fats — fatty acids and glycerol 

Maltose — glucose 


intermediate 





Protease (erepsin)....... 


Proteoses — amino acids and ammonia 





: sucrase..| Sucrose (cane sugar) — glucose and fruc- 
Intestinal Disaccharidase ae 
) maltase .| Maltose — glucose (2 molecules) 
lactase ..| Lactose — glucose and galactose 
DUG es, 5 cock op eae kale ae ee ae Aids in digestion of fats by emulsification and 


saponification 
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action of the various digestive juices 
upon the food constituents. 


ABSORPTION OF FOOD 


No absorption of food takes place 
from the mouth and almost none 
from the stomach, although water is 
to some extent absorbed through the 
walls of the latter. By far the greater 
portion of the food material is ab- 





DIGESTIVE 
ORGANS 


>) sa , 
Mouth —6f gen» 


Salivary glands aS t~) 


Esophagus 





Cardiac sphincter 
Liver + 

Stomach 
Pylorus 
Gallbladder 
Common bile duct 





Pancreas 


Duodenum 
Small ; 
Intestines | Jejunum 


Ileumy 
Galan or Ascending 
Large 

Intestine 


\ Transverseé 
Descending 


Ileocecal valve 


Appendix 


Rectum 


sorbed from the small intestine. This 
is as would be expected when it is 
remembered that the absorbing sur- 
face of the small intestine is greatly 
increased by numerous finger-like 
projections or processes called villi, 
which extend into the food mass. 
Each tiny villus is provided with nu- 
merous capillaries, an artery and a 
vein, and in the center a lymph space 
called a lacteal or chyle vessel, which 





DIGESTIVE 
JUICES 





Saliva 


















Gastric juice 


Bile 


Pancreatic juice 


Intestinal juice 


Fic. 29. Diagram of digestive organs and juices, etc. 
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is a part of the lymphatic system (see 
Fig. 30). Each villus has a muscular 
structure that permits of expansion 
and contraction. Digested food mate- 
rial is absorbed through the walls of 
the villi into the blood or lymph capil- 
laries and then forced on into the 
larger blood and lymph vessels of the 


intestinal wall. 





ing the general circulation slowly 
through the thoracic duct and the 
subclavian vein in the left shoul- 
der. 

The liver and the muscles store part 
of the sugar as glycogen, and another 
part may be changed to fat and along 
with excess fat be stored in the body 
as adipose tissue. Amino acids, the 
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Fic. 30. Diagrammatic drawing (after F. P. Mall) showing the great exten- 
sion of absorbing surface of the intestinal lining due to the projecting villi. 


Selective Absorption. The products 
of protein digestion, together with 
those of the starches and the sugars, 
pass through the walls of the villi into 
the minute blood vessels, which in 
turn carry these absorption products 
into the portal vein and thence to the 
liver. Products of fat digestion are 
absorbed through the lacteals of the 
villi, the fatty acids, glycerol and other 
substances probably uniting before 
they pass through the lymphatic sys- 
tem. Unlike carbohydrates and _pro- 
teins, only a small portion of the di- 
gested fat passes directly into the 
blood stream, the major portion enter- 


end products of protein digestion, are 
allowed to proceed to the tissues 
where needed. If they are in excess 
of the needs of the tissues for building 
or repairs, they are split into two parts, 
One portion contains nitrogen, most 
of which is excreted as urea; the other 
portion, some of which is similar to 
carbohydrate, is utilized as such. The 
minerals and the vitamins are ab- 
sorbed along with and through the 
same channels as are the proteins, the 
fats and the carbohydrates. The metab- 
olism of each food constituent has been 
discussed in more detail in the respec- 
tive chapters. 
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Passage of the food along the intes- 
tinal tract proceeds with regularity 
and rhythm. The acid chyme first 
ejected through the pylorus remains 
in the duodenum until there have been 
several similar additions of food ma- 
terial. Segmentation of the food mass 
is then brought about by contractions 
of nonconsecutive rings of muscle at 
different portions of the intestinal 
tract. These contractions take place 
first at one point and then at another, 
thus bringing about a thorough mix- 
ing of the food with the digestive 
juices and aiding in absorption. After 
a few minutes, contraction and seg- 
mentation cease and the small masses 
of food material are carried forward 
by peristalsis. The food again masses 
together, accumulating in the lower 
portion of the small intestine, the 
ileum. Remnants of undigested foods 
are here allowed a longer contact with 
the digestive juices, digestion being 
practically completed at this point. 
What remains of the fluid mass is 
then passed on into the large intestine, 
where it is either absorbed or trans- 
formed into the typical dark-brown 
masses known as feces. 

The Ileocecal Valve. Between the 
ileum and the large intestine there is 
another gate, similar in function to 
the pylorus of the stomach, known 
as the ileocecal valve. The food mass 
passes through the ileocecal valve into 
the large intestine, where further ab- 
sorption of fluid may take place. If 
this valve is unimpaired, it rarely al- 
lows any cf the food mass to pass 
back again into the small intestine. 
Antiperistalsis, a reverse movement, 
as well as peristalsis, takes place in 
the anterior portion of the large in- 
testine, where the food again accu- 
mulates. This antiperistaltic movement 
permits the food material to come into 


close contact with the walls of the 
large intestine, thus favoring absorp- 
tion. 


FOOD CHANGES IN THE 
LARGE INTESTINE 


The large intestine does not secrete 
any enzymes, although digestion con- 
tinues here, just as salivary digestion 
continues in the stomach due to di- 
gestive juices already mixed with the 
food. The large intestine fills rather 
slowly and in it the food mass re- 
mains for several hours, sometimes a 
day or more, during which time water 
is absorbed from it and the mass 
takes on more or less form and is 
finally ejected from the body as feces. 
The feces consist chiefly of undigested- 
and indigestible-food materials, with 
some digestive juices, bacteria and cel- 
lular debris of the body tissues. 

The control of water balance in 
the colon is an extremely important 
one, because both constipation and 
diarrhea are essentially problems of 
disturbed water balance. During a day 
there is secreted into the digestive 
tract some 8,500 cc. of fluid, most of 
which is reabsorbed as a carrier of 
dissolved-food constituents. Complex 
osmotic-pressure relations determine 
how much is absorbed and how much 
left with the intestinal residue. There 
are numerous environmental and psy- 
chic factors that may interfere with 
the optimum amount of water being 
retained for normal stool formation 
and evacuation. According to Gauss * 
it is one function of the bile to control 
the amount of water in the colon con- 
tents. Whatever the controlling mech- 
anism may be, there is much yet 
to be learned about the functioning of 


2 Gauss, Harry: Am. J. Digest. Dis. 12: 


224,..1945: 
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the colon and the process of defeca- 
tion. 


FACTORS AFFECTING 
DIGESTION 


Digestibility, as the word is ordi- 
narily used by physicians and nurses 
as well as the general public, has ref- 
erence to the ease or the rapidity 
rather than to the completeness of 
digestion. Ease of digestion is a much 
more indefinite term than complete- 
ness. Clinically, rapidity of digestion 
is important; although it has been 
shown that food that leaves the stom- 
ach and is passed on to the intestinal 
tract undigested, may in the end be as 
completely digested and absorbed as 
food that is wholly digested in a 
shorter time. 

The term digestibility as ordinarily 
used by scientists has reference to the 
possible completeness of digestion. 
This is determined by deducting the 
amount of indigestible and undigested 
residue from the total of the original 
food consumed, the difference repre- 
senting the quantity of food actually 
digested and absorbed. Some foods— 
for example, sugar—may be com- 
pletely digested, but most foods leave 
some residue. It was found by At- 
water, and later by other scientists, 
that more than 90 per cent of the food 
of a mixed diet is actually utilized. 

Ease of digestion is affected by a 
number of conditions, among which 
are the psychologic factors, such as 
anger and fear, which may very 
greatly retard digestion. On the other 
hand, joy and mirth are conducive to 
more rapid digestion. The kind of 
food and the method of preparation 
may also affect this condition. Food 
to which one is unaccustomed, partic- 
ularly if it is unattractive, is often di- 
gested with difficulty. 


The fineness of division of food is 
another factor that favors ease of di- 
gestion. The fineness of division may 
be brought about by mechanical means 
during preparation by mashing the 
food, or by forcing it through a sieve 
or strainer; or when eating by thor- 
ough mastication. In case of illness, 
foods may be given in forms that are 
more readily digested, such as gruels, 
purées or soups. Liquid foods are 
absorbed more quickly than more solid 
ones, chiefly because the digestive 
juices come in contact more quickly 
with the whole of the substances to 
be digested. The total quantity of 
food material taken at one time also 
has its influence. For this reason it is 
imperative that persons suffering from 
acute illness should be fed small 
amounts at frequent intervals, rather 
than large amounts at regular meal 
hours. This is the purpose of “nour- 
ishment” as served to hospital pa- 
tients. 

Intestinal motility, the vigor of the 
peristalic muscular action, determines 
the speed with which food masses and 
residue are moved along the alimen- 
tary canal. This motility may be ex- 
cessive when there is inflammation or 
infection, and the result is diarrhea. 
Constipation may result from sluggish 
motility, which condition may be due 
to poor muscle tone. Vitamin B com- 
plex and a reasonable amount of bulk 
tend to promote normal motility. 


CELLULOSE AND DIGESTION 


Cellulose in all vegetable foods 
slows digestion, particularly of the 
proteins. It has been demonstrated that 
dry legumes (peas, beans and lentils) 
have coefhicients of protein digestibility 
of 78 per cent, but when free of cellu- 
lose their coefficient of digestibility for 
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protein is about as high as for animal 
foods, 97 per cent. However, a limited 
amount of cellulose is advantageous, 
because of its laxative action in the 
colon. The cellulose in foods, given 
as fiber in most food tables, is dis- 
cussed more fully in Chapter 9, and 
its use in intestinal diseases is con- 
sidered in Chapter 26. 

The table below shows the com- 
pleteness of digestion of various classes 
of foods as determined by Atwater: * 


AVERAGE COEFFICIENTS OF DIGES- 
TIBILITY OF FOODS WHEN USED 
IN MIXED DIET (CELLULOSE 
CONTENT NOT INCLUDED) 











: Fat | Carbo- 
ae per | hydrate 
Pp cent | per cent 
cent 
Animal foods.....| 97 95 98 
Cereals and bread- 

Riis a ay aeed nD 90 98 
Dried legumes....| 78 90 97 
Vegetables. ...... 83 90 95 
BOrpyetS rts ate 85 90 90 
Total] food of aver- 

age mixed diet. .| 92 95 98 





CELL METABOLISM 


A study of the digestion and the 
absorption of foods is not complete 
without mention of the digestion and 
the metabolism of food constituents 
that proceed in the individual cells of 
the body. Of course this process is not 
usually considered digestion, but the 
metabolic processes in the cells re- 
semble digestion in that they depend 
upon enzyme action. Actually alimen- 
tary digestion, complex as it may 
seem, is simple compared with the 
complex activities in the tissue cells 


8 Atwater, W. O.: Farmers’ Bulletin No. 
142, U. S. Department of Agriculture, 1902. 
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which provide for synthesis of spe- 
cific types of protoplasm for each cell, 
for storage and release of energy, for 
maintenance of blood constituents and 
for the elaboration of hormones and 
enzymes themselves. 

Cells cannot grow and multiply and 
perform their functions unless the 
necessary constituents are brought to 
them at all times. The cell is the vital 
unit of the body and all these myriads 
of cell units work together as an or- 
ganized whole. The cells may be com- 
pared to one-celled animals, but in- 
stead of every cell in the body per- 
forming all the functions necessary for 
life, they have become specialized as 
to function in the higher animals and 
every cell in the body is dependent 
upon many others for existence, i.e., 
for foods ready for use and for special 
substances such as hormones and 
growth substances. The cells may be 
compared to individuals in human 
society; each does its own job but 
depends upon others for existence. 

The composition of the cells and the 
tissues of the body is remarkably con- 
stant, yet there is continual change 
or exchange of constituents. This is 
known as a state of dynamic equi- 
librium. Even the cells of such stable 
structures as teeth and bone are in a 
state of dynamic equilibrium. Conclu- 
sive proof of this has come from the 
use of tagged elements that could be 
incorporated in food fed to experi- 
mental animals and followed to their 
ultimate destination in the body tis- 
sues. Heavy hydrogen and heavy car- 
bon have molecular weights one more 
than the usual elements and can be 
detected by suitable instruments even 
in living tissue. Physiologically they 
behave the same as the regular ele- 
ments as constituents of organic com- 
pounds in the body. Radioactive min- 
erals such as iron, calcium and phos 
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phorus have been used as tagged ele- 
ments in the study of mineral metab- 
olism and have verified the theory that 
mineral compounds both in hard and 
in soft tissues are in a constant state 
of change. 

Thus for all cell metabolism it is 
obvious that the necessary materials 
must be available from the blood and 
the lymph, and must be replenished 
continually from the digestive tract 
and from body stores. The demand 
will be greater during growth when 
new cells are forming and a gradual 
change in certain tissues is taking 
place. However, even after growth 
ceases, the adult organism must pro- 
vide for constant replacement of cell 
constituents. The body is frugal in- 
deed regarding the waste of essential 
materials and provides for their re- 
utilization again and again, as in the 
case of iron for hemoglobin. All these 
exchanges and resyntheses demand 
cellular activity and enzyme action. 
Thus the digestion of food in the 
alimentary tract is only the first step 
in the chain of events that must 
take place before food becomes body 
tissue. 


REVIEW QUESTIONS 


1. Digestive enzymes function best 
at body temperature. This can be 
demonstrated by digestive mixtures 
outside the body. How would freez- 
ing or boiling temperatures affect en- 
zyme action? 

2. Enzyme action is specific as to 
the substances acted upon and the end 
products produced. If you wanted to 
demonstrate a proteolytic enzyme that 
would attack protein and break it all 
the way to amino acid, which would 
you choose? 

3. If gastric digestion is slow or in- 
complete, would it be likely to be due 


to insufficient pepsin, rennin or hydro- 
chloric acid? 

4. The length of time food remains 
in the stomach varies with the type 
of food eaten. Why would a diet of 
bread and vegetables such as thou- 
sands in Europe have been eating 
create the sensation of hunger more 
than an equal number of calories with 
some protein and fat present? 

5. Certain food faddists caution 
against eating starches and protein at 
the same meal. Is there any evidence 
from the way the digestive enzymes 
work that would refute this theory? 

6. The purpose of digestion is to 
break down large molecules in food 
to smaller molecules suitable for use 
by the blood and the tissues. In a 
beverage containing milk, sucrose, 
glucose, salt, iron and vitamins, which 
factors would need digestion before 
absorption ? 

7. Bile is produced in the liver and 
enters the intestine with the pancre- 
atic juice. If the flow of bile is insuf- 
ficient, which enzymatic action is most 
apt to be hindered? 

8. The ileocecal valve commands 
the opening between the small and 
the large intestine. If the cecum is 
full, will the resulting pressure on the 
valve tend to keep it open or closed? 
Why? 

9. More than 8,000 cc. of fluid are 
secreted into the alimentary canal 
daily, but often not more than from 
1,000 to 2,000 are excreted from the 
body. If water intake were limited, 
what would be the first conscious 
change you would note in these secre- 
tions? 

10. Fatty acids are absorbed through 
a different channel than are the sugars 
and the amino acids. How would this 
difference affect the rate at which these 
foodstuffs would reach the blood and 
the tissues? 
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THE PROBLEM OF ESTIMATING HUMAN 
DIETARY NEEDS 

TABLE OF RECOMMENDED DIETARY AL- 

LOWANCES WITH FURTHER REC- 

OMMENDATIONS 


In the application of the science of 
nutrition to everyday human needs the 
first step is for research experts to de- 
termine and define the goals of good 
nutrition—to make a yardstick by 
which to measure it. The second step 
is for nutritionists and dietitians to 
interpret these goals in terms of com- 
mon foods—to show how to use the 
yardstick. This chapter is the story of 
the most successful attempt in the 
history of nutrition to do this job. 


THE PROBLEM OF ESTIMATING 
HUMAN DIETARY NEEDS 


The idea of setting up standards for 
planning family meals and food sup- 
plies is not new. The history of the 
development of dietary standards par- 
allels in general the changing concepts 
of nutrition outlined briefly in Chap- 
ter 1. In his review article on “The 
Evolution of Dietary Standards” 
Leitch? compares the figures pro- 
posed by various authorities up to 
1940. Earlier workers naturally put 


1 Leitch, I.: Nutrition Abstr. Rev. 11:509, 
1942. 


Chapter Topics 


DISCUSSION AND INTERPRETATION OF 
RECOMMENDED ALLOWANCES 
SAMPLE MENUS-——-NUTRITIVE VALUE 

CALCULATED 


the emphasis on calories and protein 
because little or nothing was known 
about mineral requirements and vita- 
mins had not even been discovered. 
Some early estimates were based upon 
what people actually were eating, not 
upon what they needed. 

Even after vitamins were discoy- 
ered many years had to elapse before 
methods were developed for quantita- 
tive assays, and even then the bulk of 
the research work was done on ani- 
mals. Criteria had also to be devel- 
oped for recognizing early deficien- 
cies and distinguishing between mini- 
mum requirements and optimum al- 
lowances desirable. The student should 
appreciate the decades of labor by 
thousands of research workers that 
have made possible the present-day 
tables of dietary recommendations. 

Beginning in 1933 some attempts 
were made to define human require- 
ments for specific nutrients, first by 
the British Medical Association and 
later by Stiebeling and coworkers in 
the United States Department of 
Agriculture. The standards formu- 
lated by the League of Nations 
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Health Committee in 1935 were the 


first to represent group opinion and _ 


were based on the limited informa- 
tion then available. 

When the Food and Nutrition 
Board was appointed by the National 
Research Council in 1940, it under- 
took as one of its most. important 
projects the formulation of a set of 
figures for human requirements in 
terms of specific nutrients. The Na- 
tional Nutrition Program could not 
be undertaken without some such rec- 
ognized goal for planning adequate 
diets. For this purpose it seemed de- 
sirable to state allowances that would 
be suitable for the maintenance of 
good nutrition rather than minimum 
requirements, as had been done pre- 
viously. It was impossible then, as it 
still is, to establish values for all age 
and sex categories on the basis of ac- 
ceptable research work on each group. 
There are still many gaps in scien- 
tific knowledge of human require- 
ments for each known nutrient and 
the probability that some factors yet 
remain to be discovered. 


TABLE OF RECOMMENDED 
DIETARY ALLOWANCES WITH 
FURTHER RECOMMENDA- 
TIONS 


The table of Recommended Dietary 
Allowances as originally published in 
May, 1941, and popularly called the 
Yardstick of Good Nutrition, repre- 
sented the combined and the seasoned 
judgment of nutrition authorities. The 
history of the way this table was for- 
mulated is worthy of note. The pub- 
lished evidence regarding human re- 
quirements for each nutrient to be 
considered was reviewed critically by 
a large number of other nutrition au- 
thorities actively engaged in research. 
The choice of nutrients listed was 


based upon the likelihood of deficien- 
cies and available data. Tentative al- 
lowances were formulated from the 
evidence assembled and again submit- 
ted to every contributor for criticism. 
Thus the values represented the con- 
sensus of judgment of the entire 
group, although some contributors 
might not have agreed with every 
figure. The same general policy has 
been followed in making subsequent 
revisions. 

In 1942 some minor revisions were 
made in the footnotes to take care of 
iodine, copper and vitamin K, about 
which questions had arisen. Since 
1943 considerable evidence has been 
accumulating to the effect that some 
of the recommendations for the B 
group of vitamins were unnecessarily 
generous and that a revision down- 
ward might be in order. After serious 
consideration at several meetings of 
the Board over a period of a year, the 
revised table of Recommended Dietary 
Allowances was adopted by the Board 
in June, 1945, and published in Au- 
gust 1945.” 

In using the recommendations, it 
is important that the purposes and the 
general policies of the Board should 
be understood. These purposes are 
explained more in detail in the origi- 
nal publication, with which every stu- 
dent of the subject should be familiar. 
The Board adopted the term recom- 
mended allowances rather than stand- 
ards to avoid any implication of 
finality. 

The table or allowances with foot- 
notes and the paragraphs headed 
Further Recommendations are quoted 
in full in this chapter. The student 
is referred to the original publication 
for further details. 


“Recommended Dietary Allowances, Na- 
tional Research Council, Reprint and Circu- 
lar Series No. 122, Washington, Aug.. 1945 
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DISCUSSION AND INTERPRE- 
TATION OF RECOMMENDED 
ALLOWANCES 


For proper and intelligent use of 
the recommended allowances the fol- 
lowing explanation quoted from the 
original publication is essential: 


The allowances for adults are given 
for a man of 70 Kg. and a woman of 
56 Kg. They should be decreased or 
increased proportionately for smaller or 
larger persons and for different levels of 
activity. The allowances for children are 
given for age groups, and for boys and 
girls separately after 12 years because 
from that age the growth curves and 
the levels of activity differ. The values 
stated are for the middle age of the 
group and for children of average size 
and activity. 

The allowances during the growth 
period as shown in the table may appear 
to have steplike changes from one age 
category to another because of their being 
tabulated by age groups. Obviously such 
abrupt changes in requirement cannot 
occur. A man lacking one day of being 
21 years of age does not have a protein 
requirement which decreases overnight 
from 100 to 70 Gm. Actually the al- 
lowances are stated for the middle of 
the age group and they are different on 
each side of the middle. When the allow- 
ances that are given are plotted by age, 
a curve is obtained that permits inter- 
polation for ages for which no values 
are given. The curve of values slopes 
gradually from those stated for 18 years 
to those for adults, beginning at 21 
years. For most of the nutrients listed 
the values at 20 years are little different 
from those at 21. Since size is as im- 
portant as age, if not more important, at 
different periods of development, prob- 
ably a band rather than a line on a 
graph represents the truth more ade- 
quately. ; 

The allowances are for persons in 
health. Needs vary greatly in disease. For 
example, in febrile conditions an in- 
creased need usually exists for calories, 


thiamin and ascorbic acid. The need for 
these and other constituents may be 
greatly altered also in other diseases, es- 
pecially those of the alimentary tract 
which interfere with absorption. 

The values of the table are for con- 
tent of foods as eaten and do not allow 
for losses in storage, cooking and serv- 
ing. Because such losses, especially of 
the water-soluble vitamins, may be ex- 
tensive, provision should be made for 
them in planning practical dietaries. 

The allowances are intended to serve 
as a guide for planning an adequate diet 
for every normal person of the popula- 
tion and not for the average member of 
the group categories. Experience has 
shown that the biologic normal consists 
of a range of values. An allowance 
based on the need of the average of a 
group would be greater than the need 
of many and less than the need of many 
others. Many normal adult males require 
only 2,200 calories or less and many can 
subsist in health with half the stated 
protein allowance. Some children need 
no supplemental vitamin D, while others 
require the amount stated. In order to 
meet the needs of the whole population 
it is necessary to satisfy the require- 
ments of those with less efficient usage. 
Because the allowances take into consid- 
eration the requirements of those at the 
upper level of the normal range of re- 
quirement, they allow a factor of safety 
for persons who have an average or less 
than average requirement. In most cate- 
gories this factor of safety is approxi- 
mately 30 per cent, but for many normal 
persons the allowances cover only the 
amounts needed for maintenance. Inso- 
much as many persons who receive less 
than the recommended allowance of one 
or another nutrient may remain in ex- 
cellent health through long periods, it 
becomes apparent that these allowances 
are not to be used as the sole criterion 
for judging the state of nutrition of any 
population. 


In spite of careful explanation as to 
the meaning of this yardstick and how 
it should be used, there has been a 
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tendency, ever since the publication of 
the first edition, for some enthusiastic 
promoters of nutrition to misuse the 
figures. Results of dietary surveys have 
been carelessly interpreted in making 
comparisons with the recommended 
allowances. The inference has some- 
times been drawn that diets which 
failed to meet these levels were sub- 
minimum and that persons living on 
such diets were malnourished and 
likely to show signs of deficiencies. 
Such conclusions ignore the broad 
margin between optimum allowances 
and minimum requirements. 

The problems that arose with the 
feeding of civil populations in liber- 
ated countries emphasized that the 
liberal margins of safety highly desir- 
able in normal times might become 
untenable when whole nations were 
starving. It then becomes desirable to 
raise the diet of as many people as 
possible to the minimum-requirement 
levels) When Americans were re- 
quired, during the war, to curtail con- 
sumption of meat, cheese and fats, at 
no time were the restrictions such as 
to cut the average consumer much, if 
any, below recommended allowances. 
Even if it did so for certain groups, 
the restrictions were well within the 
margin of safety provided by the al- 
lowances. 

In using the nutrition yardstick it 
is to be emphasized that the amounts 
of the various nutrients, with the ex- 
ception of vitamin D, can be obtained 
through a good diet of natural foods. 
Flour or bread should be whole-grain 
or enriched. It is fortunate that opti- 
mum nutrition can be provided by 
an unlimited number of combinations 
of different foods. Excessive use of 
vitamin-poor foods should be avoided, 
of course, and loss and waste in prep- 
aration and in serving should be kept 
to a minimum. The translation of the 


allowances into sample menus to fit 
different localities and incomes is 
discussed later in this chapter. 

The basic dietary pattern outlined 
in Chapter 2 and used in the discus- 
sion of the individual nutrients pro- 
vides for an ample supply of the eight 
nutrients other than vitamin D with 
a total caloric value of only 1,500. 
Other foods chosen to suit appetite, 
growth and activity needs might add 
substantially to these figures. 


SAMPLE MENUS—NUTRI- 
TIVE VALUE CALCULATED 


Various dietary patterns might be 
suggested that would measure up 
equally well to the yardstick of good 
nutrition. It is important to recognize 
personal, family and racial preferences 
when planning meals, especially for 
the sick. This has an important bear- 
ing also on the ultimate success of the 
nutrition program. It is not the time 
when a person has a poor appetite to 
introduce unfamiliar or disliked foods. 
To attempt to do so often prejudices 
people against wanting to apply nu- 
trition information. Too often the 
idea of “eating what is good for you” 
has meant eating food that was dis- 
agreeable or distasteful. Thus the 
nurse or the nutritionist must take 
pains to interpret needs in terms of 
favorite foods available in the par- 
ticular locality, in season and suitable 
to the income level of the group con- 
cerned, 

The first suggested menu for an 
adult man is of moderate cost and 
suited to a large part of the United 
States, particularly northern and cen- 
tral areas. The menus for the three 
meals are suggested and the nutritive 
value calculated in tabular form on 
page 132. It will be noted that the 
food value of this menu exceeds the 
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recommended allowances with a lib- 
eral margin in all factors: 


MeENu No. 1 


Breakfast 
Orange 
Oatmeal 
Whole milk 
Egg 
Toast and butter 
Coffee with cream and sugar 


Lunch 
Baked beans 
Cabbage slaw 
Boston brown bread and butter 
Stewed prunes 
Peanut cookies 
Milk 
Dinner 


Pot roast of beef 

Potatoes, boiled 

Carrots, strips, raw 

Peas, canned or frozen 

Bread and butter 

Rice pudding with raisins 
Coffee with cream and sugar 


The second menu for an adult man 
is low-cost and typical of certain 
groups especially in southern United 
States. 


Menu No. 2 

Breakfast 

Grits and pork gravy 
or 
Corn-meal pancakes, fat pork and 
molasses 
Coffee with evaporated milk 
Lunch 


Hot biscuits 

Peanut butter 

Molasses 

Turnip greens, cooked with fat pork 


Dinner 
Pork shoulder 
Sweet potatoes 
Tomatoes 
Black-eyed peas 


Buttermilk 
Corn bread and margarine 


The second list of foods contains 
less milk, no fruit, no egg and less 
variety, but it measures up to recom- 
mended allowances almost as well as 
the first. It must be remembered that 
the calcium from greens may not be 
as readily available as that from milk, 
but the liberal supply allows for some 
not being used. Also, the larger pro- 
portion of carotene from vegetables 
may not be as efficient as vitamin A 
from animal sources but there are 
several times the recommended allow- 
ance of this factor. (See calculation on 
page 133.) 

Numerous other combinations could 
be equally adequate and adapted to 
available food supplies and dietary 
customs. It is recommended that the 
student calculate a day’s menu typical 
of her own family and locality. In so 
doing it will be noted that each food 
in such a list plays a specific role and, 
if omitted, has to be replaced by an- 
other of similar food value to keep 
the day’s menu adequate. This prob- 
lem of equivalents in food values 
bothered many a homemaker during 
the war when supplies were scarce. 
A knowledge of food equivalents 
makes it easier to plan for variety in 
meals while keeping the food value 
adequate. 


REVIEW QUESTIONS 


1. Quantitative estimates of human 
dietary needs have been offered at 
various times, but with some diver- 
gence of opinion. Why is it difficult 
to calculate dietary requirements? 

2. The Food and Nutrition Board 
of the National Research Council has 
recommended dietary allowances for 
certain specific nutrients. Which ones 
are listed in this table? Which others 
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are considered under Further Recom- 
mendations? And why? 

3. These allowances are listed for 
different age and sex categories. For 
which of these are the allowances 
greater than for the average man? 
Why? 

4. The degree of activity influences 
the allowance for certain nutrients 
more than for others. For which fac- 
tors do the allowances vary directly 
with the caloric requirement, and does 
this relationship hold at all levels? 

5. The recommended allowances 
for children are estimated for age 
groups. How is the average value for 
each age group computed and what 
values would you use for a 12-year-old 
boy large for his age? 

6. When the recommended allow- 


ances are used for comparison with 
actual food nutrients consumed by a 
group of persons being studied, what 
kind of statement can be made re- 
garding the proportion of those who 
fail to meet this standard? 

7. The recommended allowances 
may be met by a variety of natural 
foods. Make substitutions in the sam- 
ple menus given without lowering 
any nutrient below the recommended 
level. 

8. The food patterns often sug- 
gested in posters and in pamphlets do 
not fit nationality or regional food pat- 
terns. Choose any dietary pattern with 
which you are familiar and plan a 
day’s menu to meet the recommended 
allowances, using foods well liked by 
the people for whom it is intended. 
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Meal Planning 


for the Family 


Chapter Topics 


MEAL PLANNING TO FIT FAMILY NEEDS 
TABLE OF FAMILY FOOD ALLOWANCES 
THREE GOOD DIETS 


MENU AND MARKET ORDER FOR A 
FAMILY OF FOUR 
ECONOMY HINTS 





MEAL PLANNING TO FIT 
FAMILY NEEDS 


The planning of the family menu 
is more complicated than that of the 
individual adult menu, since the nu- 
tritive requirements for children and 
elderly people are somewhat different 
from those of adults in the prime of 
life. It would be folly to give a small 
child everything that appears on the 
family menu. This, however, should 
be planned in such a way that few 
special foods need be prepared for 
him. The question of food for chil- 
dren is discussed in detail in Chapters 
16 and 17, and of course any mem- 
ber of the family who is ill must have 
special consideration. All diets, how- 
ever, should be planned round the 
family menu, as the essentials are the 
same for all. Therapeutic diets are 
discussed in Part Two. 

The elderly person, too often a 
forgotten member of the household, 
may require some special foods or 
food preparation, but so far.as possi- 
ble he or she should be a member of 
the family at mealtime and eat foods 
prepared for the family. If digestive 
ability is limited, the family meals 
should be so planned that the older 


person will avoid fried foods, rich 
sauces, pastries and other foods that 
disagree with him. When mealtime 
appetite makes an adequate food in- 
take difficult, a midmorning and a 
midafternoon lunch of something 
light, such as hot malted milk or 
orange juice, may be planned. Other 
special attention, such as a hot drink 
at bedtime, may be welcomed and 
may help to induce sleep. 

From the foods necessary for good 
nutrition, meals that appeal to the ap- 
petite may be planned. These should 
be varied, although not at the expense 
of food essentials. When the food 
budget is liberal, it is naturally much 
easier to plan interesting meals. 

Food allowances at three cost levels 
are given in the two-page table later 
in this chapter. These will be particu- 
larly useful when costs must be fig- 
ured closely. When more money is 
available, the allowances for meat, 
fruits, fresh vegetables and butter may 
be increased. In this case the allow- 
ances for potatoes, dried vegetables 
and nuts, flour, bread and cereals, may 
automatically decrease. In any case, it 
will be well to use whole-grain or 
restored cereals and whole-grain or 
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enriched bread or flour in all diets. A 
market order for any family may be 
charted from the allowances shown 
and from them menus may be made. 


BREAKFAST 


The breakfast menu should be sim- 
ple, but abundant. A substantial 
breakfast is a good starter for a busy 
or a hard day. Only persons of seden- 
tary habits who rise late and lunch 
early can profitably omit the morning 
meal; those who lead a strenuous life 
should fortify themselves by a well- 
selected breakfast. 

The breakfast should consist of at 
least a fruit and a cereal, toast and 
a beverage. Oranges, grapefruit, the 
juice of one of them, or tomato juice 
is often the choice for breakfast, be- 
cause these fruits are such potent 
sources of vitamin C. Other fruit 
juices, sliced bananas, cooked, fresh 
or dried fruit, or canned fruit are also 
used at breakfast. 

A hot cereal such as oatmeal or a 
whole-wheat product is usually served 
when there are children in a family. 
The ready-to-eat cereals are conven- 
ient when time is important, although 
they are more expensive than home- 
cooked cereals. Many cereals of both 
types now have one or more vitamins 
and minerals added to help restore 
them in part to whole-grain nutritive 
value. Whole milk should always be 
served with the cereals. This may be 
supplemented by cream. Cereal at 
breakfast gives an opportunity to use 
a portion of the milk that should be 
consumed each day. 

Eggs and Bacon. This favorite 
American breakfast has much to be 
said for it nutritionally. Breakfast is a 
good time to get the egg a day rec- 
ommended by many nutritionists, and 
bacon, high in fat, has the staying 
quality that prevents those forenoon 


hunger pangs. Recent work indicates 
that foods such as bacon and eggs, 
which are largely protein and fat, are 
less likely than carbohydrate to stimu- 
late a rapid rise and a subsequent 
drop in blood sugar, which are re- 
sponsible for the .exhaustion experi- 
enced by people who eat a light break- 
fast with a large proportion of starch 
and sugar. 

Toast or rolls, which are usually 
served at breakfast, may supplement 
the cereal or, if taken in sufficient 
quantities, may replace it. In this case 
care should be taken to utilize the 
milk at another meal unless it is used 
as such or in cocoa with breakfast. 

A hot beverage is a desirable part 
of breakfast for most adults. Coffee 
is the general choice in this country, 
although tea, cereal coffee or cocoa 
may replace it. Cocoa made with milk 
may be provided for the children if 
they will not take milk itself, but they 
should never be allowed tea or coffee. 


DINNER 


Dinner, which may be served at 
noon or at night, is the main meal 
of the day. Certain types of menus 
are used customarily at this meal. If 
luncheon is eaten away from home by 
any members of the family, a special 
effort should be made to supply at 
dinner protective foods that may have 
been lacking at luncheon. The main 
course for dinner generally consists of 
meat, potatoes or a cereal product 
such as rice, spaghetti or macaroni, 
at least one green vegetable, bread in 
some form, a dessert and a beverage. 
A salad should be added if it has not 
been part of the luncheon menu. A 
hot soup or an appetizer of some sort 
may introduce the meal. A clear soup 
or a consommé is usually chosen as a 
dinner soup. 


Meal Planning for the Family 


Meat, Poultry or Fish. Roasts, 
steaks, chops or stews of lamb, mut- 
ton, pork, beef or veal, as well as 
poultry, game or fish, prepared in 
different ways provide a wide variety 
of main dishes for the dinner menu. 
Variety meats and alternate dishes 
made with eggs, cheese, beans or 
nuts may be used as the main dish 
when meats are scarce. 

Vegetables. Potatoes are commonly 
served at dinner. They are valuable 
contributors to the supply of min- 
erals which we need daily and can 
also be counted upon for some of the 
vitamins. The warning that McCol- 
lum gives against “the bread, meat 
and potato type” of diet is not di- 
rected against the potato itself when 
supplemented by green vegetables. 

Salads. A green salad is usually 
chosen for dinner service. Of the salad 
vegetables, lettuce is most generally 
available. It is used extensively, but is 
not so rich in minerals or vitamins as 
most other leafy vegetables. Romaine, 
escarole, endive, chicory, watercress, 
cabbage and raw spinach may be used 
by themselves or in mixed form. The 
dressing used with salad at dinner is 
usually a mixture of salad oil, lemon 
juice or vinegar and seasonings, and 
is known as French dressing. 

Dessert may be simple or elaborate, 
but it should be adjusted to the rest 
of the meal. If the meal is compara- 
tively rich or heavy, the dessert should 
be simple. Desserts that are excessively 
rich in sweets or fats should be 
avoided, especially in the diets of 
children and invalids. Most acute di- 
gestive disturbances are due to too 
much fat or too much sweet. There 
is no doubt that Americans, who 
consume more than 100 pounds of 
sugar per capita per year in normal 
times, are using this carbohydrate 
greatly in excess of the optimum phys- 
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iologic requirements. The function 
and the metabolism of sugars are dis- 
cussed in Chapter 3. 

Unless milk has been used abun- 
dantly in the preparation of other 
dishes, it is a wise plan to take the 
opportunity to introduce a portion of 
the daily quota of that important food 
into the dessert. Fresh fruits are excel- 
lent desserts, especially for children 
and elderly people, since they are eas- 
ily digested and are rich in the vita- 
mins. 

Beverages are discussed in detail in 
another chapter, and in passing it is 
sufficient to say here that practically 
the only virtue possessed by our com- 
mon beverages—tea and coffee—is 
that they are relished for their flavor 
and they introduce relatively large 
quantities of water into the diet. The 
heat of hot beverages seems also to 
stimulate an otherwise sluggish diges- 
tion; but because of their stimulating 
properties, it is wise to consult the 
doctor before serving them. 


LUNCHEON OR SUPPER 


The third meal of the day may be 
either a luncheon or a supper. It may 
serve as a means of making up any 
dietary deficiency that may have ex- 
isted in the other two meals. If the 
full quota of milk has not been con- 
sumed, it would seem advisable to 
serve a cream soup or chowder, cocoa 
for beverage or a dessert with a cus- 
tard foundation; or if the leafy vege- 
table has not been represented in the 
dinner meal, a salad would be indi- 
cated. A more substantial salad may 
serve as the main course for luncheon, 
especially in warm weather. 

Several authorities now recommend 
light midmorning and midafternoon 
lunches of fruit or other simple foods 
as a means of increasing efficiency. 
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1 Or its equivalent in cheese, evaporated or dried milk. 
2 Count fatty bacon and fat back as fat, not as meat. 


* Consumer’s Guide, 7: 10-11, Nov., 1940. 
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MENU AND MARKET 
ORDER FOR A FAMILY 
OF FOUR 


The table of weekly Family Food 
Allowances prepared by the Bureau 
of Home Economics (on the pre- 
ceding pages) lists the kinds and the 
amounts of food for good diets on 
three levels of cost for various mem- 
bers of the family. Based on this table 
a sample menu at a moderate-cost 
level has been planned. The market 
order for the menu is calculated for a 
hypothetical family of four with mod- 
erately active parents, a 13-year-old 
boy and a 9-year-old girl: 


A Typicat Datty MENU For A FAMILY 
WITH MopERATE INCOME 


Breakfast 
Sliced oranges 
Ready-to-eat cereal with top milk 
Scrambled eggs with bacon 
Buttered toast 
Coffee (milk for children) 


Lunch 


Cheese rarebit on saltines 
Cabbage and green pepper salad 
Stewed apricots Milk 


Dinner 


Tomato bouillon 
Roast beef 
Browned potatoes 
Cauliflower with browned crumbs 
Rolls and butter 
Apple betty 
Coffee (milk for children) 


In actual practice the homemaker 
would not usually plan menus and do 
the marketing on a daily basis. For 
this reason, it is assumed that certain 
staple foods are on hand and other 
items would not be purchased for one 
day only. This sample menu and mar- 
ket order would seldom happen to fit 


an actual family situation because of 
likes and dislikes and extent of appe- 
tites. However, the market order does 
serve as a guide and vitalizes the two- 
page table of figures that on first 
glance appears uninteresting. It is sug- 
gested that the student plan a market 
order, using this menu to fit the needs 
of her own family. 


MARKET ORDER FOR THE 
MODERATE-INCOME MENU * 


(Family of four—mother, father, 13-year- 
old boy, 9-year-old girl) 


Food Amount 
Milk ese See tee eae 3 qts. 
Cheese, cheddar....... 1% lb. 
Potatoes .wtse + 114 lbs. 
Olangeaaa ences ake 4 
Tomato juicé......... 1 can (No. 2) 
Cabbare eo rage 1 small head 
Green pepper......... 1 small 
Dried ‘apricots... ...... V6 Ib. 
Apples oe. oe one cen 114 lbs. 
Cauliflower........... 1 med. head 
Eggs: Bi acnttn epee coe on 7 
Beef, roast..... «4 lhs-t 
Breadine ch, wee cea 34 loaf (1 Ib. loaf) 
Shredded wheat....... 4 (1 oz. biscuits) 
Crackerig. ees nee ae 2 ozs. 
Stgark Sc.0-0 tees 16 |b. 
Buttet..ehc.tosuetiae 14 |b. 
Barone $ G.rceeoa ce ey 4 bb. 


* Not included in the market order are 
salt, other seasonings, vinegar, yeast, bouil- 
lon cubes, coffee, flour and fat other than 
butter and bacon. 

+ Approximately one third of this amount 
would be used for this menu. 


Although it means more careful 
planning to provide an adequate diet 
at a low-income level, it can be done. 
The following menu shows how it 
can be achieved in an interesting and 
attractive fashion. No sample menu 
has been given for the expensive good 
diet because it is not so difficult a 
problem. The first section of the table 
prepared by the Bureau of Home Eco- 
nomics provides amounts for the ex- 
pensive good diet. 


Meal Planning for the Family 


A Typicat Dairy MENU For A FAMILY 
WITH Low INcoME 


Breakfast 
Tomato juice 


Cooked cereal with milk 
Toast Jam Coffee (milk for children) 


Lunch 
' Milk vegetable chowder 
Crackers 


Apple sauce Tea 


Dinner 


Stuffed shoulder of lamb 
Baked _ potatoes Buttered beets 
Bread and butter 
Lettuce with French dressing 


Snow pudding — Custard sauce 
Coffee (milk for children) 


ECONOMY HINTS 


When it is necessary to cut food 
costs to the minimum or when cer- 
tain foods are not available, modifica- 
tions can be made in the above pat- 
tern without interfering with the rec- 
ommended food allowances in most 
respects. More economical cuts of 
meat or fish may be used or the meat 
serving may be reduced and other 
protein foods such as peanut butter 
or soybeans used instead. Canned to- 
matoes, raw vegetables, canned grape- 
fruit juice or low-cost fresh fruits in 
season may be used instead of orange 
juice. A margarine reinforced with 
vitamin A may. be used in place of 
butter, and it costs about half. Evap- 
orated milk may replace all or part 
of the fresh milk; dry skim milk (fat- 
free milk solids) is even cheaper and 
a good source of all milk nutrients 
except the fat. Inexpensive cheese is 
also a good source of protein and 
other milk constituents. 

Fresh greens in season and wild 
greens available in many areas may 
be used in place of more expensive 
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green vegetables. Canned vegetables 
are recommended when fresh vege- 
tables are not available. When buying 
canned fruits or vegetables, one should 
recognize that the nutritive value of 
the cheaper standard grades is not 
essentially different from the more ex- 
pensive fancy grades and they are 
canned under just as sanitary condi- 
tions. In general, foods prepared at 
home are less expensive than foods 
purchased ready to eat. One good ex- 
ample is ready-to-eat cereal which is 
much more expensive than a cereal to 
be cooked. Thus the homemaker who 
is not employed outside the home may 
cut costs materially; but when time 
means more than money, prepared 
foods are useful and wholesome. 


REVIEW QUESTIONS 


1. Low-cost meals have to be 
planned with care to meet the recom- 
mendations. Which factors are most 
difficult to obtain in sufficient quanti- 
ties in low-cost meals in your locality 
at the season of year when you are 
studying this chapter? 

2. Choose any person of your ac- 
quaintance whose diet is restricted in 
certain foods and make the necessary 
substitutions to provide a diet that 
meets the recommended allowances. 

3. Calculate the weekly market or- 
der, using the table prepared by the 
Bureau of Home Economics, for the 
following family: Father: 32, sawmill 
worker, 8 hours a day. Mother: 30, 
homemaker, does all the housework. 
Children: Boys aged 8 and 5, girls 
aged 4 and 2. 

4. Select a family that you know 
with at least three growing children. 
Assume that they are on a liberal in- 
come and plan the day’s menu and 
make out the market order. 
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Nationality Food Patterns 


Chapter Topics 


MODIFICATION OF NATIONALITY FOOD 
PATTERNS 
DIETARY PATTERNS OF SPECIFIC GROUPS 
JEWISH 
ITALIAN 
HUNGARIAN 
POLISH AND SLAVIC 


MODIFICATION OF 
NATIONALITY FOOD 
PATTERNS 


One of the problems that the pub- 
lic-health nurse often faces is con- 
cerned with racial food habits. Our 
huge foreign population has come 
from all parts of the world and has 
brought a variety of dietary habits 
and tastes quite as fixed as our own. 
Dietary problems among foreign-born 
families are bound to arise because of 
the fact that foods that have been 
staples in their diet may now be ex- 
pensive, while foods that have been 
considered luxuries are comparatively 
cheap. Sugar and white bread, for in- 
stance, are among the least expensive 
foods in this country, while milk, veg- 
etables and fruit are often compara- 
tively expensive. The public-health 
nurse will often have an opportunity 
to guide families of foreign extraction 
toward an adequate choice of food. 
Food customs and religious regula- 
tions must be considered when the 
nurse gives advice in regard to food 


DIETARY PATTERNS (CONT.) 
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ARMENIAN, TURKISH AND GREEK 
MEXICAN 

PORTUGUESE 

CHINESE 

PUERTO RICAN 

NEGRO 





selection. If the nurse considers these 
with understanding and sympathy, 
her aid will be valuable. 

Upon examination of national die- 
tary habits, it is found that the ma- 
jority of peoples of the peasant class 
live sanely in their own countries, but 
on arrival in America they find con- 
ditions so changed from those of their 
own land that it is often difficult for 
them to make the necessary readjust- 
ment. Not knowing that one food is 
more valuable than another, or that 
certain things are essential while 
others are merely pleasant adjuncts, 
they are likely to choose their new 
diets unwisely. 

In the past many of the immigrants 
who came to our shores were of the 
peasant, or farmer, class. Some had 
been accustomed to raising their own 
produce, to having their own goats 
or cows for the production of milk 
and the manufacture of cheese, their 
own chickens, ducks and geese, and 
their own fruit trees and vineyards. 
It is very difficult for them to realize 


Nationality Food Patterns 
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that milk, for instance, can possibly 
be worth from 18 to 22 cents per 
quart, especially since they believe it 
to be a drink and not a food. Many 
of these peasants are also accustomed 
to goat’s milk and find it difficult to 
make the change to cow’s milk. Milk 
is, therefore, often one of the first 


problem of the nutrition worker and 
the nurse is to teach these people the 
value of milk and vegetables in the 
diet and to assist in planning the 
budget so as to cover these two neces- 
saries. 

At the same time, the food must 
retain the essential characteristics of 





Fic. 31. Where coffee is not merely a beverage taken at meals but, as in 
Arabia, an essential part of every sale or bargain, other food habits may be 
expected to vary widely from our own. 


foods on which the family econo- 
mizes. The children may drink coffee 
or, possibly, tea in its place. On the 
other hand, second-generation fam- 
ilies from southern European stock 
have adopted the use of milk, even for 
adults, although this was not the cus- 
tom in their own country. 

Most of the nationality groups have, 
in their own countries, been accus- 
tomed to cooking vegetables with 
meat; but, here again, the price of 
vegetables seems exorbitant and there- 
fore their use may be reduced far be- 
low what is necessary for health. In 
the majority of instances the great 


the national diet, particularly so as 
far as flavor is concerned. Foods must 
be relished and flavor has more to do 
with this than perhaps any other one 
factor. A person should be encouraged 
to keep that which is good in his 
native diet and to discard anything 
that may be bad. This means that the 
dietary customs must be analyzed and 
checked against the food standards 
that have been set according to the 
foods in general use in this country. 
Success in making necessary changes 
in the habits of a lifetime, which often 
extend through a second generation 
after a family has arrived in this coun- 
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try, depends upon the sympathy and 


the understanding of the problem. A. 


woman of foreign birth may have 
little contact with the outside world 
and therefore little opportunity to 
learn how to use foods that are new 
to her. The marked improvement in 
the homes where the mother has had 
the opportunity to learn to adjust her- 
self to American foods and customs 
shows that instruction is one of the 
important phases of nutrition work. 

While the opinion was once held 
that the stature of certain races was 
due to climate, it is now generally 
believed that these racial differences 
are partially the result of differences in 
food. Holt further states that statistics 
show that Japanese children in the 
United States, both boys and girls, are 
taller and heavier than those of corre- 
sponding ages living in Japan; also 
that children of the successful and 
prosperous Russian Jews—those who 
have become to a considerable degree 
Americanized—are almost as large as 
those of our native-born population, 
the children frequently being four or 
five inches taller than their parents. 
However, no such results are seen 
among the very poor, where the mode 
of life and food has been little altered 
from that of the parents. While hap- 
piness, usefulness and even success in 
life are by no means dependent upon 
the height and the weight of the indi- 
vidual, a fine physical development is 
always desirable. A frail body or ha- 
bitual poor health is a serious handi- 
cap in life. 

In this chapter special attention is 
given to those food patterns that tend 
to be least like the typical American, 
because it is in such homes that the 
greatest adjustment has to be made. 
Food habits of peoples from the Scan- 
dinavian countries and western Eu- 


rope are so much like those of Amer- . 


ica that there is little if any difficulty 
in making the adjustment. In fact, 
most of our American food habits are 
inherited from this group of coun- 
tries. 

A schematic picture of the food 
patterns of 13 European countries by 
Mitchell and Joffee * gives more details 
about foods and how they are used. 


DIETARY PATTERNS OF 
SPECIFIC GROUPS 


JewitsH Dietary Hasirs 


Probably one of the most difficult 
dietary problems for the social worker 
is that of the Jew because of the many 
religious restrictions that are applied 
to the diet. However, it is a well- 
recognized fact that no social worker 
can afford to ignore the religious ideas 
or customs of a people, for confidence 
is the basis upon which all successful 
social work rests. 

The following description of the di- 
etary laws of the Jews is quoted from 
“Foods of the Foreign Born,” by 
Bertha M. Wood and published by 
M. Barrows & Co., Boston, 1929; also 
from “Jewish Dietary Problems,” by 
Mary L. Schapiro, “Journal of Home 
Economics,” February, 1919: 


1. PronisiTED Foops 


Prohibition of Animal Foods. Abso- 
lute and partial prohibitions: 

Unclean animals are absolutely pro- 
hibited. Clean animals all are quadru- 
peds that chew a cud and also divide 
the hoof. All others are regarded as not 
clean. 

Products of animals that are suffering 
from some malady or that have died a 
natural death or had eaten poison are 
regarded as “‘terefah,” unclean, and may 
not be used, 


1 Mitchell, H. S., and N. F, Joffee: J. Am 
Dietet. A. 20:676, 1944, 


All animal foods which are not ob- 
tained by killing in the prescribed man- 
ner and after adequate inspection by a 
duly authorized official may not be used. 

Blood was regarded by the ancient 
Hebrews, and by many primitive peoples 
today, as the vital part of the animal 
which must be given back to God. Fish 
does not come under this category, pos- 
sibly because it is a cold-blooded animal. 

Fish that have fins and scales—none 
other—may be eaten. This would bar 
all shellfish, such as oysters or lobsters, 
as well as fish of the eel variety. 

No scavengers or birds of prey are to 
be eaten. These are regarded as unclean. 

The suet of ox, sheep or goat is for- 
bidden (not the fat). Fat of birds or 
permissible wild animals is not forbid- 
den. 

An egg yolk with a drop of blood on 
it is considered as an embryo chick, and 


is forbidden. 


2. PrescriBED Moprs oF PREPARING Foop 


The following partial prohibitions are 
fully as important as the above: 

After the proper cut of meat is secured 
from the proper kind of animal which 
has been slaughtered in accordance with 
Jewish Law, it is to be soaked half an 
hour to soften the fiber and enable the 
juice or blood to escape more readily 
when salted. (The pan used for this 
purpose may not be used for anything 
else.) The meat is then thoroughly 
salted, placed on a board which is either 
perforated or fluted, and placed in an 
oblique position, so as to enable the 
blood to drain off. It is allowed to re- 
main thus for one hour, after which time 
it is to be washed three times. The wash- 
ing is for the purpose of removing all 
the salt. This process is called kosher 
and is regarded as very important. 

Bones with no meat and fat adhering 
to them must be soaked separately, and 
during the salting should be placed near 
the meat. 

Chops and steaks may be broiled. 

The heart may be used, but must be 
cut open lengthwise, and the tip re- 
moved before soaking. This enables the 
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blood to flow out more freely. Lungs are 
treated as is the heart. Milt must have 
veins removed. The head and feet may 
be koshered, with the hair or skin adher- 
ing to them. The head must have the 
brain removed. This latter is used, but 
must be koshered separately. 

To kosher fat for clarifying, remove 
the skin and proceed as with meat. In 
preparing poultry, it must be drawn and 
the insides removed before putting into 
the water. The claws must be cut off be- 
fore koshering. The head must be cut 
off. The skin of the neck must be either 
turned back or cut, so that the vein 
lying between two tendons may be re- 
moved. 

Seething a kid in its mother’s milk is 
forbidden. This is the origin of the pro- 
hibition against the cooking of the meat 
and milk together, or of the eating of 
such mixtures. This rule is rigidly ad- 
hered to, and in its present application 
necessitates the use of a complete double 
equipment of dishes and utensils. Since 
this rule is regarded as one of the most 
important, one can understand why such 
sauces as butter sauces or white sauce are 
refused at meals with meat. This rule 
occasions the home-economics teacher 
considerable trouble in planning menus. 

Meat and fish should not be cooked or 
eaten together, for such a mixture is sup- 
posed to cause leprosy. The mouth has 
to be washed after eating fish and before 
meat may be eaten. 


3. JewisH Ho .ipays 


Sabbath: No food may be cooked on 
the Sabbath. This means that all cook- 
ing for both days is done on Friday. 
This need has led to the development 
of foods such as Sabbath Kugel or Shol- 
end, Petshai, and many others. 

Passover: During Passover week no 
leavened bread or its product, or anything 
which may have touched leavened bread, 
may be used. This restriction holds for 
eight days. In every Jewish home a com- 
plete and most thorough system of clean- 
ing precedes this holiday. No corner 
escapes a scrubbing and scouring, lest a 
particle of leaven, or what is just as bad, 
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a particle of food which may have 
touched leavened bread, should be found. 
A complete new set of dishes is used 
during the week. Cutlery, silver, or 
metal pots may be used during this holi- 
day if properly koshered or sterilized. 
The usual method of doing this is to 
plunge red-hot coals into boiling water, 
and then to immerse the desired utensils. 
These or any other Passover utensils 
may be used after the holiday is over 
without rekoshering, but once used with- 
out Passover precautions they are unfit 
for Passover use unless rekoshered. In 
actual practice this means that in every 
orthodox Jewish household there are 
four sets of dishes—the usual set for 
meat and the set for milk food, in 
addition to duplicate Passover sets. The 
Passover. dishes are stored away very 
carefully, lest some leaven come near 
them. 

Because of the need for abstaining 
from leavened bread during Passover, 
many interesting dishes have developed, 
such as the Mazzah Klos (dumplings), 
soup, cakes and puddings made of the 
mazzah meal. Almond pudding and 
cake are very popular. Almost all of the 
food cooked during this holiday requires 
the liberal use of shortening or fat, with 
great danger of a too liberal use for 
health, as well as from the economic 
point of view. The fat generally used is 
either goose or chicken drippings, or 
clarified beef fat other than suet. 

Fast Days: (A) Yom Kippur (the Day 
of Atonement). No food or drink may 
be had for 24 hours. (B) Fast of Esther. 
This precedes the Feast of Purim and is 
now observed only by the very pious. 
The Feast of Purim is universally ob- 
served. 

Semifast Days: Eight days in Ab. For 
nine days no meat food may be eaten 
by the orthodox. 


A striking characteristic of the Jew- 
ish diet is the richness of the food, 
including pastries and cakes, foods 
rich in fats, and preserves and con- 
serves, as well as stewed and canned 
fruits. Pickles and “sours” are also 


used abundantly. No pork or pork 
products are used. Meat and milk 
may not be served in the same meal. 
Butter, being a product of milk, may 
not be served with meat. Most vege- 
tables, therefore, are cooked with the 
meat. Cooked vegetables are more 
often served in soup than otherwise. 
Borscht, a soup made with “sour salt” 
(tartaric acid) and vegetables to 
which sour cream is added, is a fa- 
vorite dish but is not served with the 
meat meal. This limits the amount 
of vegetables used, although the salad 
vegetables—lettuce, cucumbers, toma- 
toes and scallions—are served quite 
frequently, either plain or with sour 
cream. Cereals, especially barley and 
buckwheat (kasha), are served as a 
vegetable with meat or in soup, either 
in a meat stock or cooked in milk. 

Noodles and other egg-and-flour 
mixtures are used quite extensively. 

Rye and whole-wheat breads are 
well liked, as well as crusty rolls. 

Dried fruits, as well as fresh, are 
used by those who can afford them. 

Fish is served quite frequently, es- 
pecially cod, haddock, carp, salmon 
and white fish, as well as the smoked 
and the salted fishes—herring, salmon 
and sturgeon. Gefiillte fish is a deli- 
cacy prepared in almost all Jewish 
homes. Chicken is considered almost 
an essential for the Sabbath evening 
meal. 

“In prescribing diets for the Jewish 
people, it might be helpful, both to 
the person who prescribes and the 
patient for whom the diet is pre- 
scribed, to remember that all their 
foods may be classified under three 
heads: (1) Meat or fish; (2) milk and 
its products; and (3) neutrals. Meat 
and milk are never mixed. Neutrals 
may be used with meat or with milk 
products, but never with both in the 
same meal.” 


Because milk in any form cannot 
be served with meat at the same meal, 
the diet of Jewish children often lacks 
the proper amount of milk. The use 
of more milk for the children, more 
green vegetables and canned vege- 
tables and fresh and canned fruits for 
the whole family should be stressed. 
The continued use of rye bread, le- 
gumes, coarse cereals, dried fruits and 
a variety of fish which are character- 
istic of the Jewish diet is advanta- 
geous. 


ITaALiAN Dretary Hapsits 


The Italian immigrants, who come 
from northern and central Italy, are 
chiefly farmers. Italy has much the 
same climate as that of California, con- 
sequently fruits and vegetables are 
there grown in abundance and freely 
used. Goat’s milk is used, especially 
for the children. Cheese is also made 
from it and used freely. Eggs are in 
common use. Macaroni is made in 
various forms and used in many 
dishes, “maccheroni” being the na- 
tional dish. Macaroni is only one vari- 
ety of the paste, “pasta” made from 
flour, dried in the open air, and sold 
by the pound. Dark bread made from 
the whole wheat is a standby. Ap- 
proximately 40 per cent of the native 
Italian diet is from wheat in some 
form, and from 60 to 70 per cent from 
grain and potatoes combined, the root 
vegetables being used more in the 
north than in the south of Italy.” 
Olive oil or lard is used in various 
ways in cooking. Very little meat 1s 
used by the average Italian. In south- 
ern Italy, where fishing is one of the 
chief occupations, fish is used exten- 
sively. Garlic and green peppers are 

2 Bennett, M. K.: Food for Postwar Eu- 
rope, Food Research Institute, Stanford 
Univ. Press, War-Peace Pamphlet No. 5, 
1944 
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used abundantly. The food is more 
highly seasoned in southern Italy than 
in other regions. Liguor of some kind 
is popular among Italians. Wine is 
used almost everywhere, except in the 
north, where stronger liquors are usu- 
ally made and served. 

The Tuscan and the Umbrian peas- 
antry live almost exclusively on the 
“minestra,” which word is usually 
translated “soup,” made of vegetables 
with meat stock. On gala occasions 
noodles or rice are added and grated 
cheese is always sprinkled thereon. 

A typical Italian breakfast consists 
of black coffee for adults, milk for 
children, and bread without butter. 
The noonday meal consists of bread, 
cheese and black coffee with perhaps 
one of the many kinds of sausages, 
or, if the meal is taken at home, fried 
eggs may be served. The evening 
meal is the principal meal of the day, 
since the family are often working in 
the fields or away from home at mid- 
day. The menu at this meal is a little 
more varied, although it usually con- 
sists of one dish. Meat or beans often 
serve as a basis. The cooking of this 
dish is started in the morning. Later 
on, vegetables are added and still later 
macaroni and the fat, which may be 
lard or olive oil. Polenta, a thick corn- 
meal mush, to which tomatoes, cheese 
or a bit of pork and garlic have been 
added, is another favorite dish, and 
bread and butter are served with this 
dish. 

The Italian immigrant finds coffee 
in America cheaper than in his own 
country and it is not uncommon to 
find the children partaking of this 
beverage in place of milk. The Italian 
buys food in small quantities, such 
as the breast of a chicken or merely 
one wing, using such pieces to flavor 
a whole dish. As there are few re- 
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frigerators, perishable food is never 
provided in great abundance. 

The Italians have many kinds of 
cheese, which are used freely. How- 
ever, they have a strong aversion to 
American cheese and an investigation 
conducted in New York disclosed the 
fact that when Roman cheese cost 
$1.25 a pound, it was considered such 
an essential that in the poorest Italian 
homes, where the investigator found 
the family suffering from the cold and 
the lack of food, it was still being pur- 
chased in small quantities. However, 
a taste for sweets is rapidly acquired 
in this country, the children eating a 
great deal of candy between meals. 
This, together with too much coffee 
and too little milk, is the most difficult 
phase of the nutritional problem 
among Italian children. The trend in 
recent years has been toward more 
milk both for children and for adults 
as incomes became more adequate and 
education in the value of milk more 
widespread. 

While the use of green vegetables 
and fruits in the Italian diet is to be 
commended, there should be encour- 
agement in the use of milk, coarse 
cereals, root vegetables and potatoes. 
Candy between meals and coffee for 


the children should be discouraged. 


HuncariAN Dietary Hasirs 


In the native Hungarian diet be- 
tween 50 and 60 per cent of the calo- 
ries are from grains and _ potatoes. 
Pork, either fresh or cured, is the 
favorite meat, especially in rural areas. 

Hungarian foods are as a rule more 
highly seasoned than the average 
European dishes. Paprika is used 
freely as a seasoning, likewise onions 
and fresh peppers, both green and red. 
Sour cream is used both as a sauce 
and in certain cooked foods. Sauer- 





kraut is popular. Fish and shrimp are 
well liked and used frequently. Eggs 
are used extensively and fruits are 
particularly well liked. The use of 
more raw vegetables and improved 
methods of cooking vegetables should 
be encouraged, as should the use of 
more cereals and milk. 


PotisH AND SLavic Dietary Hasits 


Potatoes and bread are major items 
in the Polish food pattern, grains and 
potato together providing from 60 to 
70 per cent of the total calories. Rye 
and buckwheat flour are used freely. 
Course cereals may be cooked in milk 
but are rarely served with milk. Po- 
tatoes are eaten at almost every meal. 
Pork and pork products, especially 
sausage, highly seasoned, are popular, 
but meat of any kind is a luxury in 
rural areas. Fresh, salted or pickled 
fish are favorite foods. Cabbage may 
be used raw, as kraut or cooked, and 
most vegetables are cooked with meat. 
Sour cream and cottage cheese are 
used extensively. 

The use of more milk (particularly 
for the children), of more raw vege- 
tables and of more fruits should be 
encouraged. These people might prof- 
itably increase the use of canned to- 
matoes, in winter, a custom only re- 
cently accepted in Europe. 


ARMENIAN, TURKISH AND GREEK 
Dietary Hasirts 


The people of the Near East are 
an outdoor people. Most of them are 
farmers: they raise their own sheep, 
goats, cattle, chickens, ducks and 
geese; they produce their own grains 
and grow fruits and vegetables in 
abundance. The whole grain, usually 
wheat, is parboiled and cracked for 
use as the staple starchy food at the 
main meal. Grains furnish the major 
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source of calories. Eggs, butter and 
cheese are also produced on the farm. 
Lamb is the favorite meat. The food 
is not highly spiced but is rich in fat. 
The fat is cooked with the food and 
this serves in place of butter. Matzoon, 
or Yoghurt, a sour-milk preparation, 
is used almost universally by these 
people; sweet milk is seldom used. 
Black coffee, in which the pulverized 
bean is retained, is the preferred bev- 
erage. 


Mexican Dietary Hasits 


The Mexicans use freely many vari- 
eties of beans, as well as rice, potatoes, 
peas and some vegetables. Chili, a 
variety of pepper, is also popular. The 
chili plant is sacred to the Mexican, 
who is supposed to be blessed in 
health if he uses it plentifully. The 
tomato is always prominent in Mexi- 
can cookery. Mexicans use little meat 
and practically always cook it with 
vegetables. They have a strong aver- 
sion to meat that is not perfectly fresh 
and slaughtered in the approved Mex- 
ican style. Chile con carne is a favorite 
meat dish. It consists of beef seasoned 
with garlic and chili peppers and 
cooked several hours. Tamales are also 
popular. They are made of corn meal 
and ground pork, highly seasoned, are 
rolled in corn husks and steamed. 
Tortillas, made with ground whole 
corn which has been soaked in lime 
water and baked on a griddle, fur- 
nish the bread. The lime provided in 
this fashion supplies some calcium 
which otherwise would be almost lack- 
ing in the diet which does not usually 
contain milk or cheese. The use of 
milk for the children should be en- 
couraged and if a change to the 
American type of bread is made, it 
should be of the whole-grain or en- 
riched type. 


PortucurEse Dietary Hasirts 


The dietary habits of the Portu- 
guese are similar to those of the Mexi- 
cans. Their consumption of wheat 
products is lower than that of any 
other southern European country, but 
use of grains other than wheat is lib- 
eral. They use many spices and pep- 
pers; allspice and mace are favorites. 


CHINESE Dietary Hasits 


The Chinese diet is varied, consist- 
ing of eggs, meat, fish, cereals and a 
large variety of vegetables. Many 
plants and weeds, such as radish 
leaves and shepherd’s purse, are used, 
as well as various sprouts (bean, bam- 
boo, etc.) that are usually not con- 
sidered edible in America. The soy- 
bean is grown abundantly, as some 30 
or more products are manufactured 
from it. The protein content is very 
high and of good quality. 

Rice is used freely and takes the 
place of American bread, particularly 
in southern China. In northern China, 
wheat, corn and millet seed are used 
in abundance. The millet seed 
(ground or whole) is made _ into 
cakes or a thin mush, the latter being 
the form in which it is given to chil- 
dren. Noodles are largely used. Grains 
and, in some areas, sweet potatoes 
constitute the chief source of calories 
in the Chinese diet; grain and potato 
together provide from 70 to 90 per cent 
of the total calories. 

The quantity of meat eaten is small 
and it is usually served with vege- 
tables. These are cut into small uni- 
form pieces in conformity with an 
ancient law laid down by Confucius, 
the philosopher, specifying that food 
should not be eaten unless it had first 
been chopped or cut into small pieces. 
Pork is the chief meat of the poorer 
classes. Lamb may be substituted fo: 
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pork, but beef is more or less sacred. 
This religious belief has eliminated 
milk almost entirely from the Chinese 
diet, and, with few exceptions, the 
ordinary Chinese child and adult 
rarely tastes cow’s milk, although buf- 
falo milk is used to some extent in 
certain parts of China. Cheese is an 
unknown factor in the diet. 

The Chinese use practically every 
part of the animal as food (with the 
exception of the hair and the bones); 
even the brain, the spinal cord and 
the various internal organs, as well as 
the skin and the blood, are utilized. 
Coagulated blood is sold on the mar- 
ket in pieces similar to liver and, since 
this is one of the inexpensive foods, 
it is used freely. Fish and shellfish 
are also in common use. They are 
sold alive, for the Chinese have a 
strong aversion to dead fish and con- 
sider them unfit for food. 

Eggs, including hen, duck and 
pigeon eggs, are used in abundance, 
when they can be afforded. The Chi- 
nese prepare what is known as fer- 
mented eggs, which are much relished 
by them, as well as other types of 
“preserved” eggs, which are eaten 
much as we in this country eat sweets. 


Puerto Rican Dietary Hasirts 


Puerto Rican dietary habits are not 
unlike those of Mexico and other 
Latin-American countries. Rice and 
beans are the staple foods and salt 
codfish is well liked. Pork is the 
favorite meat. Sweet potatoes and a 
variety of root vegetables, which may 
be obtained in markets in seacoast 
cities which have Latin-American col- 
onies, are largely used. Fruits such as 
bananas and oranges are well liked 
but considered expensive in this coun- 
try. Because of the absence of milk 
in the native diet a large amount of 


malnutrition is often found among 


both children and adults. 


Necro Dietary HasitTs 


The transplanting of the Negro 
from the South and from the West 
Indies to a northern climate brings 
many dietary problems. Money is 
often scarce and is spent for foods 
that are filling rather than for vege- 


‘tables and fruits, milk and eggs, 


which it was often possible to procure 
inexpensively or to produce in a 
warmer climate. Rickets and other 
nutritional diseases are common 
among the children. The use of milk, 
whole-grained cereals, vegetables and 
fruits and the continued use of mo- 
lasses should be encouraged. 


REVIEW QUESTIONS 
1. The public-health nurse should 


be able to adjust her advice on nutri- 
tion to various nationality food pat- 
terns. For which European peoples 
will there be the least variance from 
the American pattern? 

2. The essential characteristics of a 
national diet should be retained, al- 
though some modifications will be 
necessary on account of available 
foods. What sort of guide should be 
used in making these substitutions? 

3. The opinion was previously held 
that stature was dependent upon cli- 
mate and inheritance. What modern 
evidence is there to the contrary? 

4. The Jewish diet is one of the 
most difficult problems of the social 
worker or public-health nurse. List 
some of these problems. 

5. How do the uses of grains, po- 
tatoes and meats vary in the following 
countries: Italy, Hungary, Poland, 
Greece, Armenia, Turkey and Portu- 
gal. On a map of Europe note the 
relative location of these countries. 
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INTRODUCTION 


The dependence of health upon the 
quality and the quantity of the food 
supply has been emphasized in the 
preceding pages. In this chapter vari- 
ous factors that affect food quality 
and quantity are considered briefly. 
To avoid food spoilage and food- 
borne disease, sanitary and efficient 
methods of food production, transpor- 
tation, storage and final food han- 
dling or service must be assured. Im- 
portant also are the peculiar dangers 
associated with certain foods—for 
example, mushrooms—and the occa- 
sional accidental introduction of poi- 
sonous substances, as in the use of 
insecticide sprays and cyanides in sil- 
verware polish. 
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Nurses and dietitians should feel 
confident that the foods they provide 
will help their patients in the struggle 
to regain health and will not add to 
their difficulties. 


ILLNESSES ‘TRACEABLE TO 
FOODS 


Difficulties that occur in certain 
individuals supersensitive to specific 
foods, such as milk and eggs, are 
discussed in a later chapter on allergy. 
Three causes of illnesses sometimes 
traceable to foods remain to be con- 
sidered here: (1) Chemical poisons 
present in certain plants and animals; 
(2) foreign chemicals sometimes acci- 
dentally introduced into foods; and 
(3) disease-producing organisms. 
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CHEMICAL Poisons IN CERTAIN Foops 


Mushroom poisoning is the most 


familiar example of illness due to poi-_ 


sons occurring naturally in certain 
foods. Few individuals are expert 
enough to distinguish poisonous 
mushrooms from the edible types, 
and institutions should serve only the 
types grown in quantities by commer- 
cial producers and sold either fresh 
or canned. 

A few plants used as foods are safe 
at one time and not at another. The 
young white shoots of pokeweed are 
frequently eaten with safety as 
“greens” in the early spring, but the 
later green shoots may cause severe 
illness. The green leaves of rhubarb 
may also cause illness, but the succu- 
lent leaf stems are eaten without any 
untoward effects. Green parts of white 
potatoes may contain enough solanin 
to cause illness and even death. Ani- 
mal tissues, such as the livers of cer- 
tain wild animals, may be poisonous 
to man; although the livers of do- 
mestic animals are edible and the 
livers of halibut and cod are used 
widely for their vitamin A content. 
The animal food most often respon- 
sible for illness is probably mussels 
from the Pacific coast. These are re- 
ported irregularly as causing gastro- 
intestinal complications. 

Milk sickness or “trembles” of cows 
is due to the eating of a poisonous 
plant, white snakeroot, and the milk 
or butter from cows so afflicted may 
contain enough of the poison to cause 
acute illness in man. 


ForrtcN CHEMICALS IN Foops 


Foreign chemicals may be intro- 
duced accidentally into foods in yari- 
ous ways. The use of agate and alumi- 
num cooking vessels is not considered 
dangerous, though glass is preferable 


to either for prolonged cooking and 
for storing highly acid foods (toma- 
toes, rhubarb). Cadmium, when used 
as a substitute for aluminum in cook- 
ing utensils, has caused severe intesti- 
nal disturbances. 

Food poisoning may result from 
fruits and vegetables treated with 
chemicals, especially lead and arsenic, 
to control molds and insect pests. IIl- 
ness has been caused by cider due to 
arsenic on unwashed apples. Growers 
are sometimes required to wash hardy 
fruits, such as apples. It is obviously 
impractical to wash such perishable 
fruits as berries before transportation, 
and thorough washing with several 
changes of water should be the gen- 
eral practice in homes, restaurants and 
hospitals. Where possible, harmless 
substances such as whitewash-soap- 
suds spray against Japanese beetles 
should be used. 

The Food and Drug Administra- 
tion “does not take action on apples 
and pears containing not more than 
7 milligrams of DDT per kilogram 
of fruit,” considering it preferable to 
the chemicals that might otherwise be 
used. The sudden popularity of DDT 
for use in homes and in institutions 
warrants a warning against allowing 
sprays (solutions or powders) to reach 
foods, utensils or surfaces used in food 
preparation, for “DDT is a poison 
and should be treated as such.” The 
powder form should be labeled to 
prevent confusion with flour and bak- 
ing and milk powders, for it is esti- 
mated that a teaspoonful would be 
fatal to man. DDT is a skin irritant 
but it is less poisonous to man than 
the widely used sodium fluoride pow- 
der. 

Virus or bacterial poisons against 
vermin are always dangerous and 
should not be used in or near houses, 
if at all. In one college outbreak over 
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100 cases of illness were caused by 
rat poison of this kind. In some states 
(New York) the use and the sale of 
virus and bacterial poisons are pro- 
hibited. 

The potassium or sodium salts used 
in curing meats are not harmful in 
the amounts used. Sodium benzoate 
is usually limited to 0.1 per cent; the 
only federal restriction is that the 
amount must be indicated on the label. 
Sulfur (sulfur dioxide or sulfurous 
acid) used to prevent darkening of cut 
fruits (dried apples, peaches, apricots 
and pears) is not generally considered 
harmful in the amounts customarily 
used, but thorough washing of the 
fruits before use is desirable. Sulfur is 
not now considered commercially ad- 
vantageous for drying whole fruits 
(prunes, figs, most raisins), although 
it is sometimes used during the storage 
of fresh grapes. No objection is made 
to the use of such volatile chemicals as 
methyl bromide, now widely used to 
prevent spoilage of grains, etc., during 
storage. Poisons such as the cyanides, 
sometimes used as polishes (table sil- 
ver), may cause illness and even death. 
Enough cyanide may remain upon an 
incompletely rinsed fork to cause 
acute illness and cyanide polishes are 
illegal in some states. 


DIsEASE-PRODUCING ORGANISMS 


Food-borne diseases are caused by 
a wide variety of organisms, ranging 
from large tapeworms down to the 
minute viruses, as in intestinal influ- 
enza. The specific cause of the disease 
is sometimes indicated by the name 
of the illness: the typhoid bacter1um 
in typhoid fever or the brucella_ bac- 
terium in brucellosis (undulant fever). 
Often, however, such general names 
as gastro-intestinal disturbance and 
food poisoning are used in connection 


with very different causal organisms, 
such as staphylococcal, dysentery and 
salmonella bacteria, as well as for at- 
tacks due to chemical poisons. 
Food-borne infections may be trans- 
mitted from the lower animals to 
man, as well as from man to man. 
The list of human diseases known to 
have been transmitted through foods 
is a long one and includes diphtheria, 
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Fic. 32. Staphylococcal bacteria 
(1000), irregularly grouped but not 
in definite chains like the streptococcal 
bacteria. (MacLean.) (Broadhurst and 
Given: Microbiology Applied to Nurs- 
ing, Philadelphia, Lippincott.) 





the common cold, tuberculosis, scarlet 
fever, streptococcal or septic sore 
throat, amebic dysentery, typhoid and 
paratyphoid fevers, bacillary dysen- 
tery and other types of dysentery and 
food poisoning due to staphylococci 
as well as to dysentery and salmonella 
bacteria. 

Among the animal diseases trans- 
missible to man through foods are 
tuberculosis, brucellosis (undulant 
fever), botulism, foot-and-mouth dis- 
ease, several types of dysentery and 
salmonella infections and worm dis- 
eases, such as tapeworm and trichi- 
nosis. Foot-and-mouth disease was 
eradicated from the United States by 
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1926, and keen inspection has since 
been maintained to prevent its intro- 


duction in hoofed animals. At present, - 


much concern is felt over the existence 
of foot-and-mouth disease in Mexico. 
On December 31, 1946, our Depart- 
ment of Agriculture put a quarantine 
on livestock from Mexico. Botulism in 
man has been traced to animals (lim- 
ber neck in chickens and keel disease 
in ducks), but the transmission is 
through plants contaminated by soil 
containing the organisms rather than 
by animals. In some diseases, such as 
tuberculosis which has a high per- 
sonal contact rate, it is not possible to 
state when cases are food-borne except 
in investigated outbreaks. Neverthe- 
less, the relative importance of food 
transfer in diseases known to be food- 
borne is suggested by the cases given in 
the preliminary report of the U.S. Pub- 
lic Health Service for 1945. In round 
numbers they are bacillary dysentery, 
34,600; other types of dysentery (and 
gastro-intestinal disturbances ), 11,000; 
septic sore throat, 10,000; typhoid and 
paratyphoid fevers, 5,600; brucellosis, 
5,000; and trichinosis, 250. The rela- 
tive infrequency of botulism and food- 
borne worm diseases is indicated by 
their omission from this report. 


CONTROL OF SPOILAGE AND 
DISEASE TRANSFER 


Molds and bacteria cause immense 
losses in food supplies during produc- 
tion, transportation and storage in 
wholesale and in retail plants, as well 
as in the home. Even when the spoil- 
age does not cause total loss of a given 
food, it may mean changes that make 
the food less palatable and even un- 
acceptable. Foods furnish rich nutri- 
tive materials for molds and bacteria, 
and since most foods also contain suf- 


ficient water to allow micro-organisms 
to develop, very definite measures are 
usually necessary to protect foods 
from such destructive changes as fer- 
mentation (fruits) and putrefaction 
or decay (meats, eggs and other pro- 
tein-rich foods). Fortunately, the 


methods man has developed to con- 
serve his foods have tended to make 





Fic. 33. Ordinary “black mold” or 
“bread mold.” The numbers indicate 
progressive stages in the formation of 
the spore cases and the ripening and 
the distribution of the spores. New 
generations, each with dozens of spore 
cases, may mature every three or four 
days. (Broadhurst and Given: Micro- 
biology Applied to Nursing, Philadel- 
phia, Lippincott.) 


them safe; for example, appropriate 
cold storage kills trichinella and tape- 
worms, and canning under pressure 
destroys even the resistant spores that 
cause botulism. 

Some methods of controlling spoil- 
age aim to produce as little change 
as possible in food flavor and in tex- 
ture, as in the cool storage of fruits 
and in the ultraviolet-light treatment 
of bread to reduce mold growth, while 
other methods, such as_ preserving, 
cause decided changes both in flavor 
and in texture. The three main meth- 
ods of control are regulation of tem- 
perature, regulation of moisture and 
chemical action. 


REGULATION OF TEMPERATURE 


Appropriate low and high tempera- 
tures are used to control spoilage and 
inhibit or destroy disease organisms. 


LOW TEMPERATURES 


By suitable low temperatures we 
are able to conserve foods for pro- 
longed periods, distributing seasonal 
foods throughout the year and gain- 
ing foods from distant regions. Both 
cool storage “and freezing or cold 
storage may be chemically conditioned 
or reinforced by ultraviolet light 
(Rentschler lamps) or by chemicals— 
for example, ozone with eggs and 
carbon dioxide with meats. 

Cool Storage. By utilizing tempera- 
tures low enough to slow changes in 
foods due to their natural enzymes 
and to inhibit the action of molds and 
bacteria, foods that are in good con- 
dition when they go into a modern 
cool-storage plant where temperature 
and humidity are properly controlled 
will remain in excellent condition for 
prolonged periods. Refrigeration prac- 
tice has now definitely established 
limits of temperature and time for 
such perishable foods as fruits and 
vegetables. As illustrations of the wide 
range used for cool storage, we might 
cite such recommendations as the fol- 
lowing, although practices vary in dif- 
ferent storage plants: Butter, 0° F., 
keeps for months; melons, 31-32° F., 
6 weeks; oranges, 32-33° F., 3 months; 
beans, string, 33-34° F., 1 month; cu- 
cumbers, 40° F., 10 days; and bananas, 
50-60° F., for months. In cool storage 
of fruits and vegetables the tempera- 
tures must not fall below the freezing 
point of the food. This is usually 
below the freezing point of water 
(32° F.), and, therefore, the cool-stor- 
age temperatures may be one or more 
degrees below 32° F.: cauliflower at 
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30° F., carrots at 29°F. and some 
varieties of sweet corn at 28° F. 

Cold Storage. Cold-storage tempera- 
tures are lower than those used in 
cool storage and permit of more pro- 
longed storage periods. For freezing 
foods, temperatures as low as —5° to 
20° F. are recommended, and they are 
attainable in deep-freeze units now 
available for home use. Quick freez- 
ing by the Birdseye process utilizes 
even lower temperatures (—35° F.). 
The ice crystals formed in quick 
freezing are much smaller (though 
more numerous) than in slow freez- 
ing; the cells of fruits, vegetables, etc., 
are injured less by these smaller crys- 
tals and the texture of such foods is, 
therefore, more normal than in slow 
freezing. Over 50 kinds of food are 
now retailed in frozen or “frosted” 
form, varying from fragile berries to 
shelled eggs and whole chickens. 

Not only does cold storage delay 
or inhibit ordinary storage changes 
in foods, but at specific temperatures 
it may protect against such parasites 
as trichinella and tapeworm. Trichi- 
nella are destroyed at 5°F. or 
—15°C. in from 20 to 30 days, or 
at —18°C. for 24 hours. As a safety 
factor, cold storage at —15°C. for 
20 days is required by the U. S. 
Bureau of Animal Industry. 

Bacteria and mold spores are often 
very resistant to cold, not only the 
spores, but the vegetative forms. It has 
been shown experimentally that ty- 
phoid bacteria that do not form spores 
may persist for months in ice cream. 
Frozen fruits and vegetables often 
contain surprisingly large numbers of 
bacteria and molds. Therefore, special 
attention must be given to the quality 
of the foods selected for freezing, and 
they should be frozen in small units 
or packages to ensure prompt chilling 
throughout the whole mass. Since the 
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cells or the tissues of fruits and vege- 
tables are always injured somewhat 


by freezing, even in the quick-freez-~ 


ing processes, they are subject to 
greater bacterial decomposition after 
thawing. Therefore, frozen foods 
should be kept frozen until they are 
to be used; thawing and refreezing 
should not be practiced. Automatic 
records of temperature are necessary 
to safeguard frozen products. 


care in the selection of foods and their 
cleanly handling. Some locker plants 
help in this care by providing space 
for preparing and precooling the foods 
before they are placed in the freezing 
units. 

HIGH TEMPERATURES 


High-temperature methods include 
pasteurization (discussed under Milk 
later in this chapter), boiling and 
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Fic. 34. Interior view of a loaded, modern refrigerator car. (Swift and Co., 
Public Relations Department.) 


Some experts recommend _ that 
frozen foods be transferred in that 
state directly to the cooking utensil; 
others advise thawing in air by an 
electric fan or in the warmer shelves 
of the refrigerator. If thawed before 
use, it is recommended that they be 
thawed in the original wrapper, to 
prevent contamination and to avoid 
color changes due to oxidation, as in 
frozen peaches. Vegetables usually re- 
quire less cooking time when frozen 
than when fresh. Precooked frozen 
foods are now on the retail market in 
some places and a big future is pre- 
dicted for them. 

In addition to the huge freezing 
plants operated by the large commer- 
cial companies, well over a million 
private and community cold-storage 
lockers are now in use. The rapid in- 
crease in small-scale production of 
frozen foods emphasizes the need for 


other common methods of cooking 
(frying, roasting), and cooking under 
pressure, in pressure cookers. The ac- 
tion of heat is increased by the pres- 
ence of certain chemicals, such as the 
acids present in certain fruits or due 
to the addition of vinegar. 

Boiling temperatures (100°C. or 
212° F.), if maintained long enough, 
will kill most micro-organisms, but 
some bacteria, as well as molds, pro- 
duce spores that are often very resist- 
ant to heat and are killed only when 
much higher temperatures are used. 

For some fruits, especially the very 
acid ones, boiling for from 10 to 12 
minutes is sufficient to kill the bac- 
teria present, as acid makes a given 
temperature more effective. Some 
vegetables require heating for much 
longer periods: prolonged heating is 
always recommended for foods such 
as corn, which packs solidly and de 
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lays the passage of the heat into the 
interior of the can, and for vegetables, 
such as bush beans, which grow close 
to the ground and are likely to carry 
spore-bearing organisms from the soil. 
In such cases, temperatures well above 
100° C. are often necessary to kill the 
spores. This explains why government 
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is not continued for a sufficient period, 
some of the bacteria or their spores 
will not be killed; in which event 
they may multiply and cause such 
spoilage as “flat sours” and “swells” 
(swollen tins), due to gas accumula- 
tion, and even the development of 
toxins, due to botulinus bacteria. 


Fic. 35. Two types of pressure cookers for canning meats or cooking vege- 
tables, especially when the aim is to secure very soft fibers or texture in a 
short time. Smaller types are now widely used in the home. (U. S. Dept. of 


Agriculture.) 


bulletins discourage home canning 
of nonacid vegetables unless higher 
temperatures are secured by a pressure 
cooker. 

Increasing the temperature by con- 
fining the steam, as in a pressure 
cooker, gives temperatures above boil- 
ing which destroy organisms and 
their spores more rapidly and certainly 
than boiling. Commercial canneries 
use steam-pressure retorts entirely. If 
the heat is not sufficient in degree or 


BOTULISM 


The toxin produced by the botu- 
linus bacteria is so poisonous that 
even a “taste” of the contaminated 
food may be fatal. Any canned food 
that has a bad odor or that shows any 
signs of deterioration should be re- 
jected without the usual test of tasting. 
It is not impossible for botulinus toxin 
to be present in foods that show no 
signs of deterioration. Since this toxin 
is destroyed by heat, some authorities 
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recommend that all home-canned 
vegetables, meats and soups be boiled 


from 5 to 30 minutes, the more solid’ 


foods receiving the longer boiling. 
Some individuals carry this precaution 
so far as to boil every canned product, 
even pears, peaches, etc. As stated 
above, when food seems “suspicious” 
it should be discarded; reliance should 


not a common disease in this coun- 
try; in fact, it is so infrequent that 
it is not included routinely in the bul- 
letin, “Notifiable Diseases,” issued 


yearly by the U. S. Public Health 
Service. Nevertheless, the precautions 
mentioned should be observed, espe- 
cially in areas where botulism has 
been reported. 





Fic. 36. Clostridium (Bacillus) botulinus, 
showing spores as well as the rods or vegeta- 
tive form. This organism sometimes forms 
toxins in foods that are incompletely proc- 
essed and causes the disease botulism. 


not be placed upon boiling for pro- 
tection. The botulinus organisms are 
found in soil, as well as in the intes- 
tines of animals, and, since the spores 
are very resistant to heat, canners in 
homes and in factories should wash 
the vegetables thoroughly, cook them 
promptly while still fresh and store 
the canned goods in cool places, so 
as to discourage the growth of any 
possible surviving spores. Apparently 
the botulinus organisms do not form 
toxins in the intestine. Therefore, 
proper handling and cooking of foods 
will ordinarily prevent botulism. It is 


REGULATION oF MorsTURE or DryiNc 


Drying, the most ancient method 
of preserving foods, is still used ex- 
tensively for fruit, vegetables, fish, and 
even meat. Many foods become dis- 
colored in drying, especially when 
dried slowly (without heat, vacuum 
method ); and chemicals (sulfur) may 
be used to minimize color changes, as 
in drying apples. In foods containing 
fats (dried milk and eggs) the fats 
may become rancid due to oxidation 
changes, and the foods become 
“spoiled” or changed in flavor with- 
out real bacterial or mold spoilage or 


known danger to health. The low fat 
content of dried skimmed milk ex- 
plains why it keeps better than dried 
whole milk. 

The two world wars gave a great 
impetus to the production of dehy- 
drated foods because their decreased 
bulk was a great aid in transportation 
and in storage. Immense quantities 
were produced, many in flake or pow- 
der form. When water is added pre- 
paratory to use, the directions regard- 
ing time and temperature must be 
observed to ensure palatability and 
good texture. 


CHEMICAL ACTION 


Ultraviolet light is sometimes used 
commercially in food-production 
plants, either alone or in connection 
with refrigeration. The final “five- 
second electronic treatment” of 
wrapped bread and other packaged 
foods to inhibit mold spoilage utilizes 
radio-like high-frequency power to 
heat metal plates and yields more 
rapid “through heating” of opaque or 
solid substances than can be obtained 
with ultraviolet light. 

Chemicals, such as sulfur, are val- 
uable in protecting foods such as dried 
apples which contain sufficient water 
to allow growth of bacteria and molds. 
In such cases limits are set to pre- 
vent the sale of fruits with an un- 
due water content which would de- 
fraud the customer. (See Foreign 
Chemicals earlier in this chapter.) 
Familiar chemicals are “smoke” con- 
taining creosote and related products 
used in preserving meats, and salt 
used in pickling certain vegetables and 
meats. In making sauerkraut, salt is 
used in the proportion of 2 or 3 
pounds to 100 pounds of cabbage. 
The salt limits the growth of ordinary 
spoilage organisms but allows the 
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growth of bacteria causing lactic-acid 
fermentation. The bacteria causing this 
fermentation are almost universally 
present in the air and upon objects 
round about and are easily cultivated 
in suitable food, such as the vegetable 
juices drawn out by the salt. The 
accumulating lactic acid usually pre- 
vents the growth of other micro- 
organisms and gives to the cabbage 
the peculiar flavor so much desired 
by connoisseurs of sauerkraut. Vine- 
gar added to foods helps in much the 
same way as the lactic acid formed 
through fermentation. Spices prob- 
ably help limit the growth of micro- 
organisms, but their effects are usu- 
ally slight; the percentages usually 
quoted—for example, 5 per cent of 
mace or ginger—are much too high 
for edibility. Many spices contain nu- 
merous bacteria—sometimes as many 
as a million bacteria per gram of dry 
weight. Onion and leek vapors have 
some slight inhibiting value, as has 
the filtered juice, when bacteria are 
subjected directly to them. There is 
no action by their cooked juices. 
Sugar, like salt, limits the growth of 
micro-organisms; high concentrations 
are sometimes used, as in dried foods 
such as dates. The addition of chem1- 
cals by meat markets to such foods 
as chopped beef to delay spoilage is 
wholly indefensible. (See Foreign 
Chemicals earlier in this chapter.) 


SPECIAL FOOD CONSIDER- 
ATIONS 


MiLk AND MiLk PropuctTs 


Milk demands the best hygienic 
care that can be given any food, pri- 
marily because it forms such a large 
part of the diet of children and an 
essential part of the diet at all ages. 

The character of milk is indicated 
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by the bacterial count. If a large num- 
ber of bacteria are found in fresh milk 


that has been properly cared for dur- 


ing milking, it indicates a diseased 
udder or unclean conditions in the 
later handling of the milk. To prove 
the safety of milk it is necessary to 
apply tests showing the absence of 
such disease organisms as tuberculosis 
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sirable organisms—consists of heating 
milk to a temperature that will kill 
any pathogenic organisms that might 
be found in it. The time-temperature 
relation is important: in the early 
“holding” process milk is heated to 
a temperature of from 142 to 145° F. 
for 30 minutes. This provides a ten- 
minute margin of safety, as even the 


' 
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Fic. 37. One field of a microscopic slide of milk 
stained to show bacteria and one white corpuscle. 
In this method of direct examination, “400 cc. of 
milk is spread over 3,000 such areas. Estimate the 
total number of bacteria per cc. Could this milk 


qualify as certified milk? 


bacteria, as well as to determine the 
number of bacteria present. Milk that 
contains a large number of gas-form- 
ing organisms is not considered desir- 
able for human food. In some munic- 
ipalities the bacterial count from the 
various distributors is published regu- 
larly. Rarely, however, is information 
given regarding the kinds of bacteria 
present, for this would be too ex- 
pensive for routine work, and depend- 
ence is usually placed on the total 
number of bacteria—for example, not 
more than 30,000 per cc. in pasteur- 
ized milk. 

Pasteurization—named for Pasteur 
as it is based on his method of heat- 
ing wine and beer to reduce unde- 





resistant tuberculosis organisms are 
killed at 140° F. in 20 minutes. 
The shorter process, the “hot-short 
method,” which is gaining in popu- 
larity, heats the milk to 160° F. for 
15 seconds. This includes only a short 
four- or five-second margin of safety, 
and special automatic temperature- 
control devices are necessary to ensure 
adequate heating. 

Chemical color tests are now avail- 
able to check on adequate pasteuriza- 
tion and also on any later addition of 
raw milk: even as small an amount 
as 0.1 per cent of raw milk will be 
revealed by the phosphatase color test, 
which is based on the fact that the 
phosphatase enzymes normally pres- 


ent in milk are killed at proper pas- 
teurization temperatures. 

Several grades of milk based on 
bacterial count and fat content were 
formerly recognized in many commu- 
nities. The tendency is now towards 
the production of a safe, high-quality 
milk labeled “A,” or “Approved,” or 
“Standard,” with the understanding 
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milk, now widely sold, is milk of high 
quality to which vitamin D has been 
added, usually by adding one of the 
several vitamin D concentrates. 
When a surplus of human milk is 
available, it may be expressed and pas- 
teurized to conserve it for malnour- 
ished infants. It is usually pasteurized 
in small containers, such as feeding 





Fic. 38. The benefit of pasteurization is illustrated by the difference in 
these bacterial colonies developing in these two agar plates after incuba- 
tion for two days at 37° C. Each contains 0.1 cc. of milk; taken before 
pasteurization (left plate) and from the same milk after pasteurization 
(right plate). (Broadhurst and Given: Microbiology Applied to Nursing, 
Philadelphia, Lippincott. ) 


that all milk not meeting these re- 
quirements shall be sold for cooking 
or manufacturing only. 

Homogenized milk is milk which 
has been forced under high pressure 
through a very small aperture, break- 
ing the fat into very fine globules so 
that it remains dispersed throughout 
the milk instead of rising as cream. 
Homogenization gives an even cream 
content to milk drawn from large 
containers, and it ensures the full 
cream value of the milk to children 
in the home where the cream in the 
bottle might be poured off for other 
purposes, 


Vitamin D or vitamin-reinforced 


bottles, and at a somewhat higher tem- 
perature (175° F.) than that used for 
cow’s milk. 

Certified milk was initiated in 1892 
to provide a safe milk for young chil- 
dren, and it was first offered for sale 
in Montclair, New Jersey, the follow- 
ing year. It still represents only a 
small percentage of the present liquid- 
milk consumption—less than 2 per 
cent. Certified milk is produced under 
the supervision of an association of 
about 80 medical milk committees dis- 
tributed throughout the country. The 
regulations relate to all factors that 
affect milk quality, including the 
health of the cows (freedom from 
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tuberculosis, Bang’s disease, udder in- 
fection); the health of the workers 


(as shown by examinations of the - 


nose, the throat, the fecal discharges); 
and the milking and the handling 
conditions (barn ventilation and clean- 
liness, sterile containers, prompt cool- 
ing to 50° F. or less). Certified milk 
may not exceed 10,000 bacteria per cc. 
when delivered to a customer. Certi- 
fied milk may be pasteurized, as an 
added assurance of safety. When pas- 
teurized, the bacterial limit is 500 per 
cc. In New York State all certified 
milk must be pasteurized. 

Filled-milk bills which would have 
allowed the removal of butterfat or 
cream and the substitution of another 
fat, such as coconut oil, have several 
times been defeated by our legislators. 
Vigilance against such efforts may still 
be necessary in local areas, but on the 
whole there is little evidence of adul- 
teration of milk. 

Ice cream is subject to the same 
types of contamination as milk. It 
must be handled under clean, sanitary 
conditions. Utensils must be carefully 
washed and_ sterilized. Ice cream 
which has once been frozen and al- 
lowed to melt should not be refrozen, 
as certain organisms which persisted 
through the frozen period may de- 
velop at the comparatively low tem- 
peratures of the melted ice cream. 
Since typhoid bacteria and other dis- 
ease organisms which may sometimes 
be found in milk are not necessarily 
killed by freezing, ice cream should 
be made from milk surely free from 
disease organisms. The only way of 
ensuring such freedom in commercial- 
ice-cream processes is by using pas- 
teurized milk (or cooking the custard 
or mix used for the ice cream). The 
butterfat content required for ice 
cream varies greatly in the different 
states. The minimum set by a number 


of states is 10 per cent for plain ice 
cream—a low standard, to be sure. 
Fruit and nut ice creams sometimes 
have as low as 8 per cent butterfat. 

Cheese and butter are considered by 
some food experts to be safe after 
storage; for example, 60 days for soft 
cheese. However, disease organisms 
(streptococci, staphylococci) may still 
persist, and the only assurance of 
safety is in pasteurization of the milk 
used in their production. 


OrTHER Foops 


Cream-filled cakes and pastries have 
so frequently been found to be the 
cause of staphylococcal or other food 
poisoning that reheating such filled 
products at an oven temperature of 
400° F. is required in a few areas. A 
few communities prohibit the sale of 
cream-filled pastries in warm weather 
unless so heated; refrigeration until 
they are sold is demanded in several 
other communities. Special examina- 
tion of workers should be required to 
exclude typhoid carriers. Foods that 
are much handled and made-over 
foods such as meat loaf, meat pastes, 
chicken and crab meats for salads 
should be cooked thoroughly after 
final handling or mixing, or refrig- 
erated at once at very cold tempera- 
tures. 

Bakery and confectionery goods 
should be protected from handling by 
patrons and from contamination of in- 
sects. The wax-paper and cellophane 
coverings now used on bread, cakes, 
etc., are valuable sanitary aids; but 
housewives too frequently fail to rec- 
ognize that the outer surfaces of such 
coverings are not clean and should not 
come into contact with the cutting 
board or foods. Bakeries have widely 
adopted the use of wax-paper squares 
for picking up rolls, cakes, etc., but 


almost universally the clerks thrust 
such soiled papers down among the 
rolls or cakes they are meant to pro- 
tect. Tongs for picking up buns, can- 
dies, etc., are frequently mishandled; 
for example, the handle end is left 
resting on the food. 
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cooked unless their source meets the 
requirements of the state board of 
health. Shucked oysters kept in store 
tanks are subject to contamination by 
handling. Canned oysters are always 
safe. Clams are less frequently impli- 
cated in disease transmission than 





Fic. 39. This bread offered for sale in Tunisia, North Africa, is in great con- 
trast to our present paper-wrapped loaves of bread. Notice the cut pieces that are 
left unprotected so that the customer may feel them to determine their freshness. 


Fish and shellfish may be frozen 
with little or no loss in food quality. 
Epidemics of typhoid fever have been 
traced to oysters grown in sewage- 
contaminated water, and it is reassur- 
ing to learn that the coastal states 
are now co-operating with the federal 
government in the inspection and the 
control of oyster beds. At least one 
state now requires notification by 
oyster companies before they begin 
taking oysters from its waters, as well 
as the treatment of oysters with suit- 
able chlorine solutions. Eating oysters 
in the “R” months means better fla- 
vored oysters, but it is not a guaran- 
tee of safety, and oysters should be 


oysters. On the Pacific coast mussels 
and clams have caused severe paralytic 
poisoning. The poison, recently shown 
to be due to a salt-water protozoan, 
is resistant to heat (cooking). Health 
authorities advise that the viscera 
(dark meat) and the juices of clams 
and mussels should not be eaten from 
May first through October. 

Poultry, under former cold-storage 
conditions, changed in flavor due to 
the action of the bacteria in the ali- 
mentary canal. In the present frosted 
or quick-freezing process the internal 
organs are taken out and any material 
oozing from the broken alimentary 
canal is removed by thoroughly wash- 
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ing the carcass with water under pres- 
sure. The dressed poultry is then 


pressed into shape, protected by ne 


woven or other covering, and quickly 
frozen at low temperatures. 


FOOD HANDLING 


As implied in the preceding pages, 
sanitary methods are important in 
every stage of food production, trans- 
portation and storage, as well as in 
the final handling in homes and in 
institutions. Contamination of foods 
and containers by individuals or 
prowling vermin should never be 
countenanced on the ground that later 
pasteurization, cooking or freezing 
will take care of the situation, for it 
has been shown experimentally that 
there is a limit to what such preserva- 
tion methods can do; the greater the 
number of bacteria or molds, the less 
complete their destruction. The qual- 
ity of the water used in preparing 
foods is, of course, a most important 
factor in food quality. 

Persons at communicable stages of 
infectious diseases should not handle 
foods to be eaten by others. The com- 
plete and the frequent examinations 
required of individuals in connection 
with certified milk are too expensive 
and too technical to be required for 
all food handlers or to be conducted 
by all communities. Yearly or other 
periodic examinations would not elim- 
inate handlers temporarily suffering 
from the common cold, sore throat or 
early and unsuspected stages of diph- 
theria and tuberculosis. Several of our 
largest cities find it more practical to 
license the establishments serving or 
supplying foods rather than the indi- 
vidual workers, especially as occa- 
sional emergency or volunteer work- 
ers may be more dangerous than the 
regular employees. Inspection of food 





establishments is the only control 
method used in some localities. New- 
ark, New Jersey, still maintains a 
periodic examination-license system of 
food handlers, extending it even to 
domestic employees. Detroit registers 
food handlers, assembling them in 
groups for instruction on sanitary 
methods of handling foods. Other 
cities emphasize the control of dis- 
covered carriers or transmitters of dis- 
ease through such general regulations 
as “no person with a communicable 
disease shall serve or handle food in 
places where food is prepared or 
served.” This permits of action against 
individuals later found responsible for 
such transfer of disease. Individuals 
with active cases of pulmonary tu- 
berculosis should be excluded from 
food service. Persons found to be car- 
riers of typhoid fever, diphtheria and 
dysentery organisms should be listed 
by the city or state and warned against 
handling foods. The typhoid carrier 
condition may persist for many years 
—more than 40 years in two dairy 
workers responsible for large typhoid- 
fever epidemics some years ago in 
New York City and in Washington. 
Probably the longest carrier record for 
typhoid fever was revealed recently 
when an aged woman who had earlier 
been warned of her carrier condition 
transmitted typhoid fever to a great- 
grandchild 80 years after her attack 
of typhoid fever. Lack of co-operation 
by carriers is illustrated by the oft- 
repeated history of Typhoid Mary 
who, after causing 26 cases of typhoid 
fever, broke her promise not to cook 
for others and caused at least 25 more 
cases in hospitals and in other places. 

Constant, close supervision of all 
phases of food handling is necessary. 
Every available standard of food qual- 
ity should be utilized: appearance, 
legal labels or inspection stamps, and 
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regulations concerning age, storage, 
shipping conditions and handling. 
Equipment should be properly used 
or managed. Ignorant or careless peo- 
ple may neutralize the benefits ex- 
pected of wholly adequate apparatus, 
as was found a few years ago when 


salad. The numerous small pieces of 
chicken removed from the bones of- 
fered much surface for contact with 
the fingers of the workers, and when 
the chicken was later placed in the 
refrigerator the mass in the eight- and 
ten-gallon cans was too great to secure 





Fic. 40. Parts of two agar plates containing 1 cc. of the 
water used as the first wash water of two different heads 
of lettuce. The leaves after this washing would retain nu- 
merous bacteria, and further removal of bacteria by repeated 
washings is desirable. 


several members of a medical 
contracted brucellosis through the 
careless manipulation of a pasteuriz- 
ing apparatus. 

The best steam cookers or the most 
expensive refrigerators will fail to do 
what is expected of them if they are 
packed too solidly with food or if the 
time interval is too short for the heat 
or the cold to penetrate the whole 
mass. A staphylococcal food poison- 
ing epidemic of 231 cases in a hospital 
was traced to boned chicken used in 


staff 


adequate chilling of the chicken and 
prevent multiplication of staphylococci 
from the hands of the workers. 
Hand-washing facilities, including 
soap and warm water, should be con- 
veniently placed, and they should be 
used whenever needed to lessen the 
chance of the transfer of respiratory 
and intestinal organisms to food and 
silverware. The frequent outbreaks of 
food disturbances due to streptococci, 
staphylococci and intestinal salmonella 
bacteria indicate a lack of such pre- 
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ventive procedures. The possibility of 
disease transfer by volunteer helpers— 


for example, ambulatory patients in ~ 


hospital wards—is too often ignored, 
especially since most wards are inade- 
quately supplied with facilities for 
hand-washing. 

Gross or crude habits or manners 
may result in contamination of foods 
beautifully cooked and attractive in 
appearance; or, what is almost as im- 
portant with the fickle appetite of ill 
persons, take away the appetite com- 
pletely and even cause nausea. Such 
practices as licking the fingers or 
using a talon fingernail to open the 
individual milk bottles served a patron 
need only be mentioned to show them 
in their true light. From the point of 
hygiene, food service may be as im- 
portant as food selection. In both, the 
watchword must be eternal vigilance. 

Fruits and vegetables that are ordi- 
narily eaten uncooked should not be 
displayed on the street or in open 
spaces where street dust may have 
access to them. Careful washing (Fig. 
40) at home does much to remove 
such dirt and micro-organisms, but 
unnecessary exposure is unwarranted. 
However, many municipalities permit 
such display but require that the con- 
tainers be placed at least 2 feet above 
the street in order to lessen contact 
with animals or contamination with 
dust from the sidewalk, which is after 
all an inadequate measure. All fruits 
should be washed thoroughly before 
cooking and before being eaten as raw 
foods to remove any chemicals used to 
control plant diseases and insect pests. 
It is unfortunate that only the banana 
among fruits has a protective outer 
covering which may be readily re- 
moved without finger contact with the 
inner fruit. 


LEGISLATIVE CONTROL 


The need for legislative control of 
foods is shown by the fact that more 
and more food is now being prepared 
and served outside the home. 


FEDERAL LEGISLATION 


The Federal Food, Drug and Cos- 
metic Act of 1938 preserves the 
worthy features of the 1906 Act, but 
extends its regulations to cover cos- 
metics as well as drugs and all arti- 
cles used for food and drink. 

Every purchaser of food has a right 
to know that the food he purchases 
is what it purports to be; that it is in 


_a good state of preservation; that it 


does not contain disease-producing 
substances; and that it has lost none 
of the original food value ordinarily 
retained by accepted methods of food 
preservation. 

To ensure these points the Federal 
Government passed two federal food 
laws in 1906: a Meat Inspection Act, 
which is still in force, with various 
later emendations and additions; and 
a “pure food law,” or a Food and 
Drugs Act, which has been replaced 
by the 1938 Federal Food, Drug and 
Cosmetic Act. The regulations in 
these acts apply to all imported foods, 
as well as to those produced within 
the country, where, strictly speaking, 
they apply only to foods for interstate 
trade. However, many large food com- 
panies find it simpler to treat food to 
be sold within the state in the same 
way as foods designed for interstate 
sale. Recent rulings state that exten- 
sive advertising in widely circulated 
literature may be considered prima 
facie evidence that the advertised 
foods are intended for interstate com- 
merce, 

In these federal acts the penalties 


for violation vary from confiscation 
of an adulterated or misbranded food 
to fines up to $1,000 and imprison- 
ment up to one year; heavier penal- 
ties (three years, $10,000) may be 
levied for subsequent offenses or actual 
intent to defraud. In lesser offenses, 
the producer may be allowed to re- 
label the product in question. 

A new and important phase of this 
food-control act lies in the power of 
the Secretary Of Agriculture to estab- 
lish standards for products and con- 
tainers. These standards are issued 
from time to time and range from the 
per cent of sugar in canned peaches 
to the maturity of peas and melons 
and the effects of freezing in specified 
products. Limitations are put upon 
the use of dyes and colorings in foods, 
and lists of certified coal-tar colorings 
are available. As they accumulate, the 
Federal judgments against articles of 
foods and drink are published in 
pamphlet form and are available to all 
interested. 

The principal conditions that cause 
food to be considered adulterated or 
misbranded are as follows: 


Adulterated, if: 

It carries any substance that is poison- 
ous or deleterious to health in the 
amounts naturally present. 

It carries any such substance that has 
been added (in excess of authorized 
allowances). 

It consists in whole or in part of any 
filthy, putrid or deleterious sub- 
stance, or otherwise is unfit for food. 

It has been produced and handled 
under insanitary conditions, and so 
has become contaminated with filth 
or rendered injurious to health. 

It is the product of a diseased animal. 

Its container carries any substance in- 
jurious to health. 

A valuable constituent is absent. 
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Any substance has been substituted for 
it. 

Damage or inferiority is concealed. 

Any substance has been added to make 
it appear better than it is. 

It contains other than certified coal- 
tar colors, except for citrus fruit 
colored according to common prac- 
tice by colors not acted on by the 
Secretary. 

Confectionery carries any alcohol in 
excess of 1 per cent solely from 
flavoring extracts, and any nonnutri- 
tive substance except harmless colors, 
flavors, glaze and masticatory sub- 
stances in chewing gum. 


Misbranded, if: 

Its label is false or misleading in any 
particular. 

It is offered for sale under the name of 
another food. 

It is an imitation of another food, un- 
less so declared. 

The container is so made, formed or 
filled as to be misleading. 

The label does not bear: 

The name and the address of the 
manufacturer, the packer or the 
distributor. 

An accurate statement of weight, 
measure or numerical count of 
contents. 

Any of the required information is 
inconspicuous or obscure. 

It does not conform to the standard of 
quality or fill of container required 
by the regulations, unless the label 
states that the food is below such 
standard. 

It purports to be for special dietary 
uses without carrying on its label 
full information of its vitamin, min- 
eral and other dietary properties. 

Its content of added artificial colors, 
flavors or chemical preservatives is 
not declared on the label (except 
butter, cheese or ice cream). 


The Meat Inspection Act provides 
for the examination of all animals in- 
tended for slaughter, provision being 
made that all animals found unfit for 
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food shall be rejected, killed and their 
carcasses destroyed. It also provides 


for a postmortem examination by a 
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lard, etc.). If these carcasses pass this 
examination they are stamped “U. S. 
Inspected and Passed.” If condemned, 


Fic. 41. Beef carcass showing Government Inspection stamps. 
(Swift and Company.) 


federal inspector of the carcasses of 
animals slaughtered in all packing 
houses doing interstate or foreign 
business, and all meat products manu- 
factured from such meats (sausages, 


they are designated as “U.S. Inspected 
and Condemned.” Condemned car- 
casses must be destroyed under the 
direction of the federal inspector. Cer- 
tain animals which are not considered 


safe for ordinary consumption may be 
marked “Passed for Sterilization,” in 
which case they may be rendered and 
the fat used, or certain parts may be 
salvaged, under direction of the in- 
spector, especially if such parts are 
cooked, as in canned meats. The tem- 
peratures used in sterilization must be 
sufficiently high (240° F.) to kill all 
dangerous micro-organisms. Meat and 
meat products brought into the 
United States are, of course, subject 
to the same standards as domestic 
products. 


STATE AND COMMUNITY 
LEGISLATION 


Practically all states have passed 
food rulings fashioned more or less 
after the federal regulations, though 
they tend to be less rigorous. Some 
states have much more adequate con- 
trol than others. Unfortunately, ap- 
propriations for enforcing these laws 
are often lacking and only flagrant 
violations may be given attention. 
Cities and towns may also frame local 
food regulations, providing they do 
not conflict with state or federal laws. 
A local board of health can enforce 
more stringent rulings but cannot 
lower the sanitary requirements of 
state and federal legislation. 

All public-heaith workers should 
inform themselves regarding the foods 
laws of their state and city. Many 
cities and most states publish health 
codes for distribution to all concerned 
in handling milk and other foods. If 
proper laws do not exist, an effort 
should be made to secure such legis- 
lation. Frequently there are laws on 
the statute books that should protect 
the people, but public officials, like 
other human beings, are often prone 
to forget things about which there is 
little or no agitation. Public opinion, 
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therefore, as expressed by investiga- 
tions made by clubs or groups of pub- 
lic-spirited citizens, is the best means 
of ensuring, locally, a safe food sup- 
ply. 

SUMMARY 


1. Food-borne illness may be caused 
by poisons peculiar to certain foods, 
by the presence of foreign chemicals, 
and by bacteria and other disease- 
producing organisms. 

2. Viruses and bacteria should not 
be used as poisons to control vermin. 

3. Diseases of the upper respiratory 
area and the intestinal tract are read- 
ily transmitted through food by care- 
less food handlers. 

4. Very low temperatures used in 
cold storage kill trichinella and other 
worms sometimes present in meat 
(swine and cattle). 

5. Cold storage of foods inhibits but 
does not destroy all bacteria and 
fungi. 

6. Cold, as a preservative of foods, 
is often reinforced by chemical action, 
such as ultraviolet light. 

7. Adequate heating in canning 
foods is necessary to protect against 
botulism. 

8. Pasteurization destroys disease 
organisms that may occur in milk. 

9. The present tendency is toward 
one grade of safe, pasteurized milk 
for general consumption, with milk 
falling below such standards sold only 
for cooking or food manufacture. 

10. Oyster-borne typhoid fever is 
controlled by inspection of the oyster 
beds and by chlorination. 

11. Persons known to be “carriers” 
should not handle food to be eaten 
by others. 

12. Intelligent co-operation by all 
food handlers is necessary to prevent 
the transfer of disease. 

13. Legislative control of the pro- 


170 Principles of Nutrition 





duction of meat and other foods is 
necessary to protect health. 


REVIEW QUESTIONS 


1. What chemicals or preservatives 
are allowed in food production? What 
substances should be limited or pro- 
hibited? 

2. What diseases may be transmit- 
ted to man through animal foods? 
What human diseases are readily 
transmitted through food? 

3. List in order of importance the 
food-borne diseases reported for 1945 
by the U. S. Public Health Service. 

4. Distinguish between cool and 


cold storage. 
5. Why should frozen foods be 


cooked while still frozen or immedi- 
ately on thawing? 

6. What are the requirements for 
pasteurizing milk? 

7. Why do many persons feel that 
foods that have probably had contact 
with the soil should be canned at high 
temperatures (under pressure) and, 
if home-canned, reheated before use? 

8. What is certified milk? 

9. How may the dangers of food 
poisoning by cream-filled pastries be 
decreased? 

10. What protection is assured by 
the Meat Inspection Act? By the Food, 
Drug and Cosmetic Act? 

11. Why are state and community 
regulations also necessary to protect 


health? 
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Nutrition During Pregnancy and Lactation 


Chapter Topics 


FCOD DEMANDS,OF PREGNANCY 
AMOUNT OF FOOD 
PROTEIN REQUIREMENT 
MINERAL REQUIREMENT 
VITAMIN REQUIREMENT 


“Concern for the child must ante- 
date conception and extend to the 
final phases of growth and _ adoles- 
cence. Care of the unborn child is pro- 
vided by adequate supervision of the 
pregnant woman,” states Mitchell * in 
his “Textbook of Pediatrics.” The ob- 
stetrician who has the responsibility 
of this supervision recognizes today 
the part which proper diet plays in 
the welfare of both mother and child. 
An adequate diet not only does its 
part in furnishing the material which 
the growing fetus needs for normal 
development but protects the mother 
against a deficiency. Also, it is now 
believed that it helps to alleviate the 
discomfort of nausea in the first stages 
of pregnancy and may even help to 
prevent the more serious complications 
of the latter part of pregnancy. 


FOOD DEMANDS OF PREG- 
NANCY 


Pregnancy makes many demands 
upon the maternal organism. As 


1 Mitchell and Nelson: Textbook of Pedi- 
atrics, ed. 4, Philadelphia, Saunders, 1945. 


FOOD SELECTION DURING PREGNANCY 

FOOD UTILIZATION DURING PREGNANCY 

FOOD DURING LABOR AND THE PUER- 
PERAL STATE 

DIET DURING LACTATION 





would be expected during the period 
when the body of the unborn infant 
is being built, the food of the prospec- 
tive mother needs special considera- 
tion. Even the normal healthy woman 
who has been taking an adequate diet 
will require more dietary essentials. 
Research work in nutrition, conducted 
first of all upon laboratory animals, 
has shown that diet affects the stature 
and the physical characteristics of suc- 
ceeding generations. A deficiency of 
any essential dietary factor produces 
symptoms in the offspring which in 
many cases can be traced to such de- 
ficiency. The work with laboratory 
animals caused a change in the atti- 
tude toward the effect of diet upon 
the development of the fetus and the 
health of the human infant, as well 
as upon the condition of the prospec- 
tive mother. Formerly it had been as- 
sumed that except in cases of acute 
deficiencies of food in general, the 
infant would not be affected mate- 
rially. In recent years, studies of nutri- 
tion of women during pregnancy, con- 
ducted both in this country and in 
Britain, have shown that there is a 
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definite relationship between the diet 
of the mother and the condition of 
the infant at birth. They have also 
shown that toxemia and anemia can 
be largely prevented by a diet ade- 
quate for both.mother and child. 

Amount of Food. While metabolism 
rises during pregnancy, it is not neces- 
sary to increase the quantity of the 
food for a woman of normal weight 
during the first trimester. In cases of 
underweight, often the sign of under- 
nourishment, the amount of food may 
have to be increased in the interest of 
normal nutrition, upon which the 
health of both mother and child will 
largely depend. The weight gain of 
the fetus is small in the first period 
of pregnancy. According to Zabriskie 
and Eastman: * “At first the average 
gain in weight of the fetus is 1 Gm. 
daily; nine tenths of the weight is 
gained after the fifth month, and one 
half of the weight of the fetus is ac- 
quired during the last 8 weeks. It is 
to be expected that most pregnant 
women have an average gain in 
weight of between 20 and 25 pounds 
during pregnancy.” 

It is unwise for a pregnant woman 
to add weight out of proportion to 
the gain of the new tissue formation 
in the fetus. The average weight gain 
should be about 2 pounds a month. 
The cause of any plus or minus to 
this amount of gain should be deter- 
mined and the proper measures taken. 
In cases of overweight, it may be 
necessary actually to decrease the 
quantity of food taken normally. Re- 
duction in food high in carbohydrate 
and fat will then be indicated. The 
diet must continue to be adequate in 
foods which supply protein, minerals 


* Zabriskie and Eastman: Nurses Hand- 


book of Obstetrics, Philadelphia, Lippincott, 
1945, 
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and vitamins. According to the stand- 
ards of the Food and Nutrition Board 
of the National Research Council, the 
caloric allowance should be increased 
during the latter part of pregnancy to 
approximately 20 per cent over the 
normal level. The requirement will be 
from 2,100 calories per day for a sed- 
entary woman to 2,500 calories for the 
pregnant woman (see Chap. 6). 

The craving for special foods which 
some women experience during preg- 
nancy may be satisfied if this is not 
at the expense of other more essential 
foods. There is an exception in the 
case of highly salted products. It is 
also advised that foods which are com- 
mon causes of allergy be used spar- 
ingly, as these may predispose the in- 
fant to sensitivity. In certain cases, as 
in hypertension, the physician may 
recommend a definite reduction in 
the use of salt or its discontinuance. 

Some authorities believe that a well- 
chosen diet with a proper caloric con- 
tent will meet all dietary needs for the 
pregnant woman. C. J. Lund ® states 
that the daily regimen of food should 
be the same as that generally accepted 
for the usual optimum diet, except for 
an increase in the amount of milk 
usually taken: “For optimal supply 
the daily diet should consist of one 
generous serving of meat (including 
liver weekly), a quart of milk, an 
ounce of butter, one fresh vegetable, 
one green leafy vegetable and one 
other cooked vegetable, generous 
amounts of citrus fruits or their 
equivalent, an egg, and whole-grain 
or enriched bread.” He believes that 
supplements are seldom necessary, 
except perhaps in the case of vitamin 
A. Recommendations by other au- 
thorities for supplements will be dis 
cussed under specific headings. 


3 Lund, C. J.: J.A.M.A. 128:344, 1945, 
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Protein Requirement. Protein must 
be adequate because of its specific 
contributions and because a diet low 
in it is as a rule lacking in other 
factors. The protein in the diet of 
many pregnant women falls below 
that recommended in ordinary con- 
ditions. Burke and associates, in a 


report on a study of 216 pregnant 


52% 





& 

S 

a c& 

ly ly 

& & a 

+ S WY 
w Qa 





Physical Condition of Infant 


Good or Excellent (31) 
MEAN 


445% 44.5% 


Fair (149) 
GENERAL RATING OF 


173 


during the latter part of pregnancy 
results in an infant who will tend to 
be short, light in weight, and most 
likely receive a low pediatric rating in 
other respects. Here again in a human 
study it is impossible to prove that 
protein alone is the significant nu- 
trient; it may well be that certain of 
the B vitamins—for example, asso- 
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Fic. 42. Prenatal diet affects the physical condition of the infant. (Burke, B. S., et al.: 
J. Nutrition 26:569, 1943.) 


women, say: “. .. only 10 per cent 
consumed diets which met the stand- 
ard for protein recommended by the 
National Research Council; 68 per 
cent of the diets contained less than 
70 Gm. protein daily and 38 per 
cent less than 55 Gm., while 14 per 
cent contained under 45 Gm. protein 
daily during this important period of 
rapid fetal development. A very sig- 
nificant relationship was found be- 
tween the protein content of the 
mother’s diet during pregnancy and 
the length of her infant at birth. For 
practical purposes this study indicates 
that less than 75 Gm. protein daily 


4 Burke, Bertha S.: J. Am. Dietet. A. 
20:735, 1944. 


ciated in the foods with protein—are 
factors in this relationship.” 

A recent study by Leverton ° reports 
the results of the addition of a 5-oz. 
serving of lean meat to the regular 
diet. This supplement induced im- 
provement in the hemoglobin and the 
red-cell content of the blood, and 
women were able to nurse their babies 
for a longer period. These results are 
contrary to the earlier belief that meat 
should be reduced during pregnancy. 
As meat is an expensive food, an 
amount larger than usual will prob- 
ably not be given especial prominence 
in recommended diets during preg- 


5 Leverton, Ruth M.: J.A.M.A. 130:134, 
1946. 
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nancy. Extra protein if desirable may 
be supplied inexpensively by the use 
of dried skim milk in generous pro- 
portions to creamed soups and other 
dishes which demand milk as an in- 
gredient. Soybean flour used in com- 
bination with other flours will also 
furnish extra protein inexpensively. It 
should be noted that an adequate 
caloric intake from a mixed diet is 
recognized as protein-sparing. P. F. 
Williams ® sums up the protein re- 
quirement as follows: 

“Tt is an incontestable fact that a 
pregnant woman differs from other 
persons in her protein needs. To the 
basic need of the nonpregnant woman 
for material building and repair there 
are added during pregnancy the de- 
mands of an increased metabolism, 
the storage of nitrogen, the growth of 
the woman’s body, the necessity for 
meeting needs of fetal growth and 
repair, the growth ef cic Laroasmualary 
tissue ar@ the hormonal preparation 
tor lactation. Under ordinary circum- 
stances a desirable allowance of pro- 
tein is considered to be 1 Gm. per 
kilogram body weight in an adult, but 
nutritional authorities agree that an 
increase to 1.5 Gm. per kilogram is 
safer to supply the demands of fetal 
and maternal growth and tissue repair 
in the latter half of pregnancy.” 

Calcium and Phosphorus Require- 
ment. The pregnant woman must be 
supplied with calcium and phosphorus 
in quantities large enough for her own 
needs and those of the bony frame- 
work of the body of the growing fetus 
and for the formation of teeth. Both 
mother and child need these minerals 
also for other body functions, as dis- 
cussed in Chapter 7. The proper 
utilization of calcium and phosphorus 
depends upon the inclusion of a cer- 


® Williams, P. F.: J.AM.A. 127:1052, 
1945, 


tain amount of vitamin D (see Chap. 
8, Vitamins). The allowance of a 
quart of milk a day will supply a 
large proportion of the calcium and 
phosphorus, making the total ade- 
quate if the diet includes the pre- 
scribed amount of vegetables and 
fruits. Studies carried on by a number 
of research workers indicate that a 
prenatal diet high in calcium and 
phosphorus affects not only the calci- 
fication of the teeth in the first year 
but possibly the incidence of caries in 
the following years. 

Iron Requirement. An adequate 
iron supply during pregnancy is no 
less important than that of calcium; 
in fact, it may be more important be- 
cause the anemia of pregnancy is com- 
mon, whereas the greater drain upon 
the mother’s calcium store probably 
comes during lactation. There is a 
prenatal storagé of iruu ia the fetus 
for use during the first months of life, 
while the major demand for calcium 
comes after birth during the nursing 
period. Foods rich in iron, including 
liver, eggs, molasses and green vege- 
tables, are recommended for the preg- 
nant mother. On the advice of the 
physician, these may be supplemented 
by an iron preparation taken orally or 
by a liver extract given by injection. 
Clinical studies show that hemoglobin 
levels tend to be lower in women of 
low-income level. This finding may | 
result from limited proteins and vita- 
mins, as well as iron, in the diet. 
Dillon? believes that anemia during 
pregnancy may be responsible for 
minor ailments and ill-health in the 
case of both mother and child. When 
the iron content of the normal diet 
has been inadequate, there is danger 
of anemia and some physicians believe 
that some form of iron, in addition to 


TDillon, Ri As The Anemiec of Preg- 
nancy, New England J. Med. 229: 718, 1943. 
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food rich in iron, should be given after 
the first three months of pregnancy. 

Iodine Requirement. Iodine is also 
an important element in the diet of 
the pregnant woman. A deficiency of 
this element during pregnancy may 
cause goiter in the child or in the 
mother. The use of iodized salt and 
of sea foods is suggested for those who 
live in areas in which the soil and the 
drinking water are known to be de- 
ficient in iodine: 

Vitamin Requirement. An adequate 
supply of vitamins is of course essen- 
tial during the period of pregnancy. 
The increase above the normal allow- 
ances which is necessary is not clearly 
defined, although studies are being 
conducted on this. Lund ® states that 
“much exaggeration has come from 
those exploiting vitamins.” As noted 
previously, he believes that most vita- 
min requirements can be fulfilled by 
food without the addition of vitamins. 

In the case of vitamin A, Lund,?® 
however, as well as other authorities, 
advised the use of concentrates during 
the second and the third trimesters. 
During this period, tests show a de- 
crease in the plasma vitamin A in the 
mother, which may be caused by its 
storage in the liver of the fetus. With 
regard to the vitamins of the B com- 
plex, it is naturally essential that there 
should be a slight increase, which will 
be supplied by a diet adequate to the 
rising needs of pregnancy. The addi- 
tion of thiamine in concentrate form 
has been found to be an advantage by 
some authorities. Lockhart *° believes 
that the need for thiamine is tripled 
during the latter part of pregnancy. 
Ebbs?* has found that doubling or 


8 Op. cit. 

9 Thid. 

10 Lockhart, H. S.: Am. J. Obst. & Gynec. 
46:358, 1943. 

11 Ebbs, J. H.: Canad. M.A.J. 46:6, 1942. 


trebling the usual thiamine allow- 
ance has resulted in distinct improve- 
ment in both the physical and the 
mental status of the patient. In certain 
cases, nausea in early pregnancy has 
been relieved by the administration of 
thiamine, especially when the general 
diet has been inadequate before preg- 
nancy. Stander** states that a diet 
adequate in vitamin B may also pre- 
vent polyneuritis, which may occur at 
this time. 

Authorities differ with regard to the 
need for extra vitamin C. It is agreed 
that the ascorbic acid requirement is 
increased during the latter months. As 
citrus-fruit juices and tomato juice 
are usually well taken, the inclusion 
of a liberal amount in the diet is 
a wise precaution. When for some 
reason they are not taken in sufficient 
quantities, ascorbic acid tablets will 
be a good and inexpensive source. 
While the exact requirement of vita- 
min D during pregnancy is not 
known, it is of course essential for the 
utilization of calcium and phosphorus. 
Burke *® advises that “until more 
exact knowledge is available, it would 
seem wise to follow the allowance of 
400 to 800 I.U. daily recommended by 
the National Research Council.” This 
may be taken through fortified milk 
or in the form of a concentrate. An- 
other vitamin that has a function in 
pregnancy is vitamin K, which the 
physician is finding beneficial for ad- 
ministration a short time before deliv. 
ery in order to prevent hemorrhagic 
disease. Mineral oil in any form in- 
terferes with the absorption of the 
fat-soluble vitamins and should be 
avoided, especially during pregnancy 
(see Chap. 8). 

12 Stander, H. J.: Textbook of Obstetrics 
ed. 9, New York, Appleton, 1945. 

13 Op, cit. 
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FOOD SELECTION DURING 
PREGNANCY 


The principles of food selection for 
an adequate diet during pregnancy 
and for normal needs are the same. 
Care should be taken that all foods 
included in the Basic Seven chart 
(see Chap. 2) should be included 
daily and generously. Milk is the one 
food which usually has to be increased 
greatly. When a woman has been in 
the habit of drinking milk as such, it 
is not difficult to incorporate the 
recommended quart of milk a day in 
the diet. The foods listed by Lund 
(p. 172) should be supplemented by 
breakfast cereals, by simple desserts 
and other foods which have appetite 
appeal, always with reference to the 
maintenance of normal weight. While 
modification of diet may be necessary 
at the various stages of pregnancy, the 
following plan for a day’s menu can 
be followed with variations through 
most of the period: 


A Day’s Meat PLAN For THE HEALTHY 
PREGNANT WoMAN OF AVERAGE 
WeicurT 14 


BREAKFAST 


Fruit: Grapefruit, orange or other fruit 
rich in vitamin C. 

Cereal: Whole-grain or restored. 

Bread: Whole-grain or enriched bread 
with butter or with margarine that 
contains added vitamin A. 

Milk: A glass of milk or a cup of cocoa 
made with milk. Coffee may be 
taken, if desired, but it should not 
replace the milk. 


DINNER 


Meat: A liberal serving of lean meat. 
Vegetables: 

A potato, white or sweet. 

14U, S. Department of Labor, Children’s 


Bureau: Prenatal Care, Publication No. 4, 
p. 10. 


A cooked vegetable, usually a green 
leafy vegetable or a deep-yellow one. 

A raw vegetable; this may be served as 
a salad. 

Bread: Whole-grain or enriched bread 
with butter or with margarine that 
contains added vitamin A. 

Dessert: Desserts made with milk or fruit 
should be served often. 

Milk: A glass of milk. 


SUPPER OR LUNCHEON 


Main dish: A dish made with eggs, with 
cheese or with milk, such as an 
omelet or rice and cheese. 

Vegetable: A cooked vegetable or a salad, 
depending upon the choice made at 
other meals. 

Dessert: Raw or cooked fruit, with plain 
cake or cookies. 

Milk: A glass of milk. 





Cod-liver oil or some other source of 
vitamin D as directed by the doctor. 


FOOD UTILIZATION DURING 
PREGNANCY 


The digestive problems of preg- 
nancy have been found in most cases 
to have some relation to the adequacy 
of the diet before pregnancy. During 
the first trimester there may be 
trouble with nausea. There may also 
be lack of appetite during the day. 
Certain foods which have been taken 
without trouble previously may cause 
disturbance. Fats are a common cause 
of upset, although butter and cream 
are usually well taken. However, if 
they are not, milk may be taken in 
skim form, as most of the dietary 
essentials remain after the cream has 
been removed. Sometimes it is better 
to take a number of small meals a day 
rather than three regular meals. Foods 
high in carbohydrate and vitamins B 
and C should be stressed. Hard breads 


such as dry toast and crackers are 
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usually well taken. During this period 
the growth of the fetus is slow and it 
is not necessary to increase the total 
food intake above normal; even when 
there are no digestive complications. 
Pernicious vomiting, if it occurs, must 
be treated by the physician. 

After the first three months, when 
‘digestive troubles if they have been 
present are usually over, the food in- 
take may be increased in line with 
normal increase in weight. If for any 
reason a quart of milk cannot be in- 
cluded each day, there should be an 
increase in protein-bearing foods such 
as meat, fish, eggs and cheese. As 
has been mentioned previousiy, liver 
should be served preferably once a 
week. Vegetables in green, frozen or 
canned form, as well as salad greens, 
should be used freely, as indicated in 
the day’s meal plan. It should be noted 
that this calls for the inclusion of fruit 
twice a day, once in the form of citrus 
fruit or tomato juice and again in raw 
or cooked form. Canned fruits are con- 
sidered to be cooked fruits. During the 
latter part of the second trimester the 
pressure of the enlarging uterus may 
cause intestinal stasis. This may be 
prevented by use of a laxative diet. 
Such laxative foods as the following 
are better than too many drugs: Figs, 
prunes, fresh fruits, fruit juices, fresh 
vegetables and, in some cases, bran. 
A liberal amount of water and other 
fluids should be taken throughout 
pregnancy, as they aid in the elim- 
ination of waste products and thus 
may prevent digestive and kidney dis- 
turbances. 

During the third trimester, metabo- 
lism continues to increase with the 
weight increases in both the mother 
and the fetus. There may be a tend- 
ency toward obesity in the mother at 
this period, however, and in this event 
food should be limited to absolute fuel 
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requirement without curtailing pro- 
tein, mineral or vitamin intake. In 
some conditions it may be necessary 
to eliminate salt from the diet. 
McLester *° states that if the woman 
is of normal weight at the beginning 
of pregnancy, she should be permitted 
to gain about fifteen pounds to allow 
for the growth of the fetus and the 
placenta; but if underweight she 
should be encouraged to add still 
more. The reduction of foods rich in 
calcium in an effort to produce soft 
bones in the child and make birth 
easier is a dangerous procedure and 
does not accomplish its purpose; in- 
stead, it depletes the calcium content 
of the mother’s bones. Restriction of 
calcium in the diet will not result in 
a small baby. 

During this period the so-called 
toxemias of pregnancy, the exact 
causes of which are still undetermined, 
are likely to make their appearance. 
The symptoms to be noted are (1) ele- 
vation of blood pressure, (2) albumi- 
nuria, (3) edema, (4) convulsions 
and (5) coma. Many authorities on 
the subject believe that in the large 
majority of cases these symptoms are 
due to vasculorenal disease which 
existed before pregnancy occurred. 
Nevertheless, some are due to preg- 
nancy and are therefore said to be 
“true toxemia” of pregnancy. Recent 
findings seem to show that toxemia is 
uncommon when diet has been ade- 
quate throughout pregnancy. A re- 
port by Burke*® in the study pre- 
viously mentioned shows that no 
woman whose diet was rated good or 
excellent suffered from toxemia. In a 
study of the effect of mineral and vita- 
min supplements conducted by the 


15 McLester, James $.: Nutrition and 
Diet in Health and Disease, Philadelphia, 
Saunders, 1943. 

16 Op, cit. 
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People’s League of England, it is re- 
ported that toxemia was largely re- 
duced by these additions. 


FOOD DURING LABOR AND 
THE PUERPERAL STATE 


During the first stages of labor there 
need be no variation from the usual 
diet if the patient can take foods with- 
out digestive disturbance. Otherwise, 
a liquid diet high in food value should 
be given in order to keep up strength 
which may be needed if labor is pro- 
longed. During the latter period, food 
should be in liquid form. Strained 
fruit juices lightly sweetened, ginger 
ale, clear tea and coffee, sweetened if 
desired, and strained broth are usually 
well tolerated. 

After delivery, a liquid diet is 
usually given for the first twenty-four 
hours. This may include milk bever- 
ages, ice cream, custard and gelatin 
desserts. After this period, there may 
be a return to normal diet unless there 
is some medical reason against it. For 
discussion of liquid and soft diet, refer 
to Chapter 19. When the mother 
nurses the baby, there must be an even 
greater allowance of food than there 
was during pregnancy. A reprint, 
“Food During Labor and Puerperal 
State,” from the “Child,” 1945, may 
be obtained from the U. S. Depart- 
ment of Labor, Children’s Bureau. 


DIET DURING LACTATION 


Lactation makes even greater de- 
mands in some respects upon the ma- 
ternal organism than pregnancy. The 
child after birth must still be fed from 
the mother’s body, the food now being 
elaborated by the mammary glands 
instead of being supplied through the 
blood stream as before birth. As the 
baby gains in weight and becomes in- 


creasingly active, the food supply from 
the mother must increase. A healthy 
infant may be expected to double its 
weight by the fifth and the sixth 
months, and often reaches this figure 
by the fourth month. After the first 
week, when frequently there is a loss 
in weight of from 4 to 8 ounces, the 
gain should be from 4 to 8 ounces 
weekly. This rate of gain continues 
until approximately the sixth month. 
Then the gain is usually about 4 
ounces per week, decreasing gradually 
until the end of the first year, when 
it averages about 2 ounces per week. 

Supply of Mother’s Milk. A normal 
infant will consume daily 2144 ounces 
of mother’s milk for each pound of 
his weight. The younger the baby, the 
larger the intake per pound of body 
weight. An 8-pound infant will, 
therefore, consume approximately 20 
ounces, while a 15-pound baby will 
consume about 30 ounces. Since hu- 
man milk has a caloric value of twenty 
calories per ounce, it will be readily 
seen, then, that a nursing mother must 
supply several hundred additional cal- 
ories per day as food for the infant. It 
has been estimated that the additional 
fuel requirements for the mother who 
is nursing a baby are as follows: 17 


Calories per pound 
of infant’s 


weight 
First Semontise see 60 
Second 3 months......... 50 
Third and fourth 
Seon thss = ee 40-45 


Dietary Requirements. The nurs- 
ing woman of sedentary habits will 
therefore require approximately 2,800 
to 3,000 calories, while the woman 
doing medium or hard work will re- 
quire 3,600 calories or more. Not only 
are the requirements for the mainte- 


17 Rose, M. S.: Feeding the Family, New 
York, Macmillan, 1940, 
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Fic. 43. (Top) Mother on toast and coffee. (Bottom) Mother on cow’s milk. 
The diet of the human mother may markedly affect the growth and survival of 
the nursing young, as it did here in the case of the rats. 


nance of energy increased during lac- 
tation, but there is also an increase in 
the requirements of proteins, minerals 
and vitamins. These needs may be met 
by the consumption of larger quanti- 
ties of the same foods used during 
pregnancy. Milk should be increased 
to 1144 quarts and there should be 
larger servings of meat and other pro- 
tein foods and additional servings of 
fruits and vegetables. Some source of 
vitamin D may be included at the 
direction of the physician. Fried foods 
and foods rich in fat should generally 
be avoide d, as should highly seasoned 
such as sausage and pickles. 
Sometimes foods high in fiber must 
be avoided. Highly flavored vegetables 
and dried beans, except in soup form, 


foc »¢ S 


may also cause disturbance a, 


Between-meal fee dings are often ad- 
isable during lactation, and plenty of 
as well as other liquids should 


be taken. A typical sample menu for a 


SAMPLE MEALS FOR A DAY ON A 
Burzi. Drer ** 


BREAKFAST 
Stewed prunes 
Shredded-wheat cereal with milk (sugar 
if desired) 
Scrambled eggs 
Toast with butter or fortified margarine 
Milk or coffee (or both) 


MIDMORNING LUNCH 


Milk (if not taken at breakfast) 


NOON MEAL 


Tomato juice 
Baked ham 
Scalloped potatoes 
Green beans 
Raw carrot sticks 
Whole-wheat bread and butter or fort 
fied margarine 
18 UJ. S. Department of Labor, Children’s 
3ureau: The Child 9:169-171, 1945. For a 
year’s subscription to the “Child” s nd $1.00 
to Superintendent of Documents, Govern- 


ment Printing Office, Washington, D. C. 
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Cup custard ; 
Milk and coffee or tea (if desired) 


MIDAFTERNOON LUNCH 


Orange or grapefruit juice 


EVENING MEAL 
‘Tomato and cottage cheese salad 

Biscuit with butter or fortified margarine 
Apple sauce 


Gingerbread 
Milk and coffee or tea (if desired) 


Statistics on maternal and infant 
mortality in the United States show 
a significant reduction in the ten years 
between 1933 and 1943. Maternal mor- 
tality decreased 60 per cent and the 
mortality rate of infants under one 
year of age also dropped materially, 
particularly during the period of the 
second and the twelfth months. The 
highest death rate was among infants 
of premature birth. A further im- 
provement in prenatal care for 
mothers and for premature infants 
will doubtless be responsible for an 
even better record at the end of the 
next ten-year period. In accomplishing 
this, the application cf the science of 
nutrition will play its part. 


REVIEW QUESTIONS 


1. Even the normal healthy woman 
who has been taking an adequate diet 
will require more dietary essentials 
during pregnancy. Review Recom- 
mended Dietary Allowances of the 
Food and Nutrition Board of the Na- 
tional Research Council for women 
in various activities. Which allowances 
increase in ratio to the caloric allow- 
ance? What other essentials should be 
increased during pregnancy? 

2. Research work in nutrition upon 
laboratory animals has shown that 


diet affects the offspring. Are there 
evidences that this applies to human 
beings? 

3. It is not necessary to increase the 
quantity of food for a woman of nor- 
mal weight during the first trimester. 
For what reasons might the amount 
of food be increased? When should it 
be reduced? 

4. An adequate amount of protein 
is important in pregnancy. Discuss the 
results of an inadequate intake of pro- 
tein. In what forms may extra protein 
be added to the diet? 

5. The mineral requirement is natu- 
rally larger during pregnancy. How 
may the calcium and the phosphorus 
requirements be fulfilled? What are 
the sources of iron for an adequate 
supply? How may the iodine require- 
ment be fulfilled? 

6. The principles of food selection 
during pregnancy are the same as for 
an adequate diet for normal needs. 
Plan a menu for a day for a healthy 
pregnant woman of average weight. 
Make necessary modifications for a 
woman who is underweight. For one 
who is overweicht. 

7. During the first trimester there 
may be trouble with nausea. How 
may the usual menu be modified? 

8. If for any reason the quota of 
milk cannot be taken each day, how 
may the protein content be made ade- 
quate? Suggest appetizing, easily di- 
gested dishes which may be used in 
the menu. 

9. During the latter part of the 
second trimester, the pressure of the 
enlarged uterus may cause intestinal 
stasis. In this event what measures 
should be taken? Why should a lib- 
eral amount of fluid be taken through- 
out pregnancy? 

10. During the third 


trimester, 
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toxemia may appear. Is there anything 
to indicate that diet may act as a pre- 
ventive? If so, state the evidence. 

1]. Lactation makes greater de- 
mands upon the mother than does 
pregnancy. What food increases 


should be made to stimulate the sup- 
ply of milk? What foods may cause 
digestive disturbances? Plan a menu 
differing in content from the sample 
menu on page 179 but as adequate to 
it in every respect. 


ASS OO ORR RR PPP VV VV 
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BREAST FEEDING 


Fortunate is the infant nourished by 
milk from his mother’s breast. When 
produced by a healthy mother, human 
milk contains every nutrient in the 
proper proportion and in an easily di- 
gested form. Women should be able 
to nurse their babies if they have had 
a proper diet during pregnancy, but 
some are unable to do so in spite of 
a sincere attempt. Breast feeding not 
only gives the baby the advantage of 
starting life on this natural food but 
it helps the mother to recover from 
childbirth; it seems to stimulate a 
quicker return to a normal condition. 
While an artificially fed infant may 
progress satisfactorily under modern 
pediatric practice, most pediatricians 
agree that breast milk during the first 
three months is particularly important 
and that there should be a good reason 
for weaning the baby under 6 months 
of age. 

It is significant that while the total 
infant mortality rate in the United 
States has decreased by 85 per cent in 
the last 45 years, mortality at birth 
and during the first month has de- 
creased less than 20 per cent. Colos- 


trum, the first milk secreted after the 
birth, has a different composition from 
that of the milk secreted from 20 to 
30 days later, and it has been sug- 
gested that artificial feeding during 
the first month may not be a com- 
pletely successful replacement of breast 
milk. 

That breast feeding is worth while 
is shown by the fact that, in general, 
babies fed in this fashion rate better 
than those who have been bottle-fed 
from the beginning. It is recom- 
mended that a baby be at least partly 
breast-fed until the seventh or the 
eighth month. Under modern pedi- 
atric practice, however, the majority 
of infants who are bottle-fed from 
birth will be healthy and will grow 
and develop properly when the 
mother follows carefully the direc- 
tions for preparing the prescribed 
formula. In a few special cases, when 
the mother cannot furnish breast milk 
herself, the expressed milk of another 
nursing mother may be prescribed 
temporarily. The physician will check 
the source of this milk and will prob- 
ably recommend that it be boiled be. 
fore it is fed to the infant. 
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Recent studies from a psychologic 
standpoint seem to show that breast 
feeding initiates a good relationship 
between mother and baby and gives 


Fic. 44. Adequate nutrition helps to 
produce happiness as well as health in 
the growing child. 


the baby a sense of security. Some 
pediatricians believe that many of the 
feeding problems of later childhood 
have a psychologic cause and might 
have been avoided by breast feeding. 
Others feel that the bottle-fed baby 
will suffer neither physically nor emo- 
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tionally. According to Spock, “. . . if, 
when you give him his bottle, you 
cuddle him in your arms, he will be 
nourished spiritually, much as if he 
were at the breast.” 

In some circumstances it may be ad- 
visable to substitute bottle feeding for 
breast feeding, even when the mother 
has a supply of milk. These are listed 
by the Children’s Bureau? as “an- 
other pregnancy; any chronic illness 
of a weakening nature, such as cancer, 
chronic Bright’s disease, chronic heart 
disease, or severe anemia; severe pro- 
longed infectious diseases, such as ty- 
phoid fever and lung tuberculosis; dis- 
eases in which the mother may not be 
responsible for her actions, such as 
epilepsy or dementia.” 

Sometimes the mother’s milk may 
decrease in quantity, and in this case 
it must be supplemented or comple- 
mented by cow’s milk prepared ac- 
cording to the doctor’s prescription 
for the formula. The supplementary 
feeding replaces one or more breast 
feedings, while the complementary 
feeding is given in small quantity 
after each nursing period. 

In order to determine whether or 
not the child is getting a sufficient 
quantity of mother’s milk, it is ad- 
visable to weigh the baby both before 
and after each feeding during a 24- 
hour period. The sum total of all the 
feedings gives the day’s nourishment. 
If the scales are accurate and the child 
is weighed with the same amount of 
clothing on both before and after the 
feeding, this should give exact infor- 
mation regarding the quantity. 


1 Spock, Benjamin: The Common Sense 
Book of Baby and Child Care, New York, 
Duell, Sloan & Pearce, Inc., 1946. Also 
printed in Pocket Book edition, Baby & Child 
Care, ; 

2U. S. Department of Labor, Children’s 
Bureau: Infant Care, Publication No. 8, 1945, 
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The baby requires from 2 to 3 
ounces of breast milk per pound of 


body weight. For average weights con-. 


sult height-weight charts (see Part 
Four, Table 11). 

Daily Consumption of Milk. The 
following table shows the approximate 
quantity of milk consumed by an 
average infant under normal condi- 
tions. For convenience, the daily con- 
sumption is given in both grams and 
ounces. There are usually 5 to 8 feed- 
ings according to the size and the age 
of the infant. 


Gm. Oz 
TSDON Vee eee rare ne 10 4% 
DAA yee ES Week ta or 90 
AOA Pinee rhe Bate 190 644 
BET Soir, sia aor tae 310 10 
DON a ys peh dnd eat ee nee 350 11144 
tly OSVian. 2. sea ats 390 13 
{ hilclor 2) mat Sea Re are eae 470 1524 
Sdiweelk < era weewins tats. 500 16 
Atheweekives see shots 600 20 
Sthrweeke fas. ee 800 26% 
iZthoweek Ss. wane. 900 30 
OAthaweelcmeass We. pete 1,000 AB 


Feeding Schedules. Most pediatri- 
cians now believe that feeding sched- 
ules should be elastic, although the 
aim should be a reasonably regular 
schedule. The so-called demand sched- 
ule of feeding the baby whenever he 
seems hungry has been used by some 
doctors recently. The newborn infant 
may demand to be fed 10 times in 
24 hours. In about 2 weeks he may be 
satishied with 6 or 7 feedings with 
from 3 to 5 hours between feedings. 
According to Spock,* “if more and 
more babies come to be fed this way, 
and if it works out well, it may pos- 
sibly become, in the future, one of the 
‘regular’ ways to feed babies... . 
The method works particularly well 
in the early weeks of breast feeding 
because, if the baby is getting only a 


3 Op. cit. 


small amount at each nursing, he nat- 
urally wakes and nurses often, and 
this is the best way to increase the 
quantity of milk.” 

When feeding at regular 4-hour in- 
tervals is advised for the young in- 
fant the schedule for the 6 feedings 
is usually 6 a.m., 10 am., 2 P.M., 6 
p.m., 10 p.m. and. 2 a.M. The 2-a.M. 
feeding can generally be omitted by 
the second month, and after 4 or 5 
months the 10-p.m. feeding may be 
omitted if the baby sleeps without 
waking at this time. The size of the 
feedings will naturally be increased 
with the reduction in number. Oc- 
casionally in the early weeks a 3-hour 
schedule will be advised to meet a 
special situation. There is no hard- 
and-fast rule as to the hours of feed- 
ing or as to the intervals between 
feedings. 

Weaning. The average breast-fed 
baby is weaned between the sixth and 
the ninth months. He has been drink- 
ing water and perhaps orange juice 
from the bottle, and possibly from a 
cup. He may have become accustomed 
to the bottle by the supplement to the 
breast feeding which was necessary. 
Some pediatricians recommend the 
supplementary feeding even when the 
mother has enough milk, in order to 
accustom the baby to bottle feeding. 
In past days it was considered unwise 
for weaning to take place during the 
summer months, but with the general 
availability of a safe milk supply and 
better knowledge of formula prepara- 
tion, it may usually be done success- 
fully unless the child has been un- 
favorably affected by extreme heat. 
He should not be subjected to a new 
schedule if for any reason there has 
been a disturbance in his regular rou- 
tine. The small baby cannot cope with 
more than one transition at a time. 


FEEDING OF PREMATURE 
INFANTS 


The premature infant needs more 
care in every respect than does a full- 
term baby. The food problem is com- 
plicated by the fact that even when 
the mother can supply him with milk, 
he is usually too weak to take it easily 
from the breast. He needs neither food 
nor water for the first 12 hours, after 
which he will be given boiled water 
until the second day, when he can 
usually take breast milk in very small 
amounts. Both water and milk are 
usually given by a medicine dropper 
covered with rubber tubing. 

The breast milk must be expressed 
at regular intervals in order to keep 
up the flow of milk until the time the 
baby is able to take it at the breast. 
If the mother herself cannot supply 
the milk, the doctor will prescribe a 
special formula and feeding schedule. 
The baby will also be given a prepara- 
tion of fish-liver oil which contains 
both vitamin D and vitamin A, be- 
ginning at the end of the first week. 
He will also need some form of vita- 
min C, which at first will be a concen- 
trate dissolved in water. One 25-milli- 
gram tablet a day is usually prescribed 
at the end of the second week. This 
may be increased later until he is able 
to take orange juice. Another addition 
to the diet at the end of the first 
month will be an iron preparation. 
Eventually, if the baby is not only fed 
properly but given all the special atten- 
tion he needs during the first months, 
he will be able to follow the regular 
schedule of a full-term baby, and will 
gain weight steadily. 


ARTIFICIAL FEEDING 


When the mother, because of ill- 
health, inadequate diet, physical or 
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mental strain or other causes, does not 
produce sufficient milk or milk of the 
right quality to supply all the needs 
of the infant, it is necessary to resort 
to artificial feeding, either wholly or 
in part. 

If for these reasons or any others it 
becomes necessary to substitute other 
food, cow’s milk is usually chosen be- 
cause it can be modified to resemble 
human milk, and a safe supply is 
generally available. 

When a baby is bottle-fed, it is im- 
portant that the diet should be 
checked to determine whether or not 
it is meeting the requirements. The 
normal increase in weight is one in- 
dication that a diet is satisfactory, but 
it is not an infallible test. Deficiencies 
may exist, the results of which may 
not be manifest for several weeks or 
even months. It is important to know 
that the diet contains (1) sufficient 
protein of high quality; (2) mineral 
elements, especially calcium and phos- 
phorus in abundance; (3) vitamins A, 
B complex, C and D in quantities suf- 
ficient to induce normal growth and 
metabolism; and (4) sufficient calories 
to meet energy requirements. 

The protein requirement for chil- 
dren is much higher per kilogram or 
pound of body weight than that for 
adults, just as is the energy require- 
ment. Human milk when normal in 
quantity and quality supplies the in- 
fant with about 244 Gm. of protein 
per kilogram of body weight, which is 
a far greater amount of protein than 
the 1 Gm. per kilogram needed by an 
adult man. 

However, since mother’s milk fur- 
nishes protein in the proportion of 10 
per cent of the total calories, it will 
be seen that both the protein and the 
energy allowances are proportionately 
much higher for the child than for the 
adult. Cow’s milk furnishes protein to 
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the extent of 12-15 per cent of the 
total calories when 114 ounces are al- 
lowed to each pound of body weight, 
as indicated below. The quality of 
protein of cow’s milk is not so good 
physiologically as that of human milk, 
hence the larger allowance. 

Cow’s milk is adapted to the needs 
of an animal that reaches maturity in 
a few months, while the human off- 
spring does not reach maturity for 
several years. It is to be expected, 
therefore, that cow’s milk will be 
richer in body-building materials. By 
analysis, we find that it is much richer 
in protein and in the mineral salts, 
and somewhat richer in fat. We also 
find it less rich in carbohydrate and 
milk sugar. For this reason it must be 
“modified” by dilution with water 
and some form of sugar must be 
added. 

Goat’s milk is sometimes used in 
infant feeding when there is an al- 
lergy to cow’s milk. As will be seen 
by the following table of percentage 
composition, it must be _ prepared 
for consumption in much the same 
fashion as cow’s milk. 


Cow’s Goat’s Human 
Milk Milk Milk 

per cent per cent per cent 
Protein...... a oD 1.4 
a ag Oe 3.9 4,2 Ay 
Carbohydrate 4.9 4.8 he 
Minerals. .... Or; 0.7 0.2 
Myater. Osu. 87.0 87.0 87.5 


Various forms of cow’s milk are 
used in infant feeding. Fresh pas- 
teurized, canned evaporated milk or 
dried milk powder may be used in the 
preparation of a formula. Fresh milk 
must be boiled in order to sterilize it 
and to reduce the size of the curds 
which otherwise would be formed in 
the process of digestion. Dried milk 
after dilution with water, according to 
directions on the can, must also be 


Nutrition During Infancy 187 
boiled, but this is unnecessary in the 
case of canned evaporated milk as it is 
sterile and the process of preparation 
at the factory reduces the size of the 
curd. The choice of the type of milk 
for infant feeding will be determined 
by circumstances. Sometimes a safe, 
dependable fresh milk supply is not 
available or home refrigeration is 
lacking. Evaporated milk is widely 
distributed and will keep without re- 
frigeration until the can is opened, 
after which it must be kept in a cold 
place, as is the case with fresh milk. 
Dried milk will also keep without re- 
frigeration until the can is opened, but 
it must be kept covered and cold 
afterward. As one can contains more 
than will be used in preparing feeding 
for one day, it is not always as prac- 
tical to use as canned milk. Some 
physicians prescribe the latter for the 
formula, even when the supply of 
fresh milk is available, as it is easier 
to use. Vitamin D milk may be ob- 
tained in fresh, evaporated or dried 
form. It has been fortified and some 
physicians prescribe it as one of the 
best sources of vitamin D for infants. 

In the preparation of canned and 
dried whole milk, the fat content is 
thoroughly blended with the other 
milk solids. When fresh whole milk 
is used for the formula, the physician 
may advise the use of the homog- 
enized type, in which during the 
process of preparation the cream is 
thoroughly blended and distributed 
throughout the milk. 

Special Forms of Milk. Under some 
conditions a pediatrician may advise 
the use of a lactic-acid milk prepared 
either by adding lactic acid or a cul- 
ture to cool boiled milk. Cooling is 
important before the acid is added, 
otherwise curds too large to pass easily 
through the nipple may be formed. 
Occasionally, orange or lemon juice 
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is used instead of lactic acid. Tempo- 
rary changes from the usual formula 


by the addition of extra fat through ~ 


the use of top milk for part of the 
formula or, occasionally, by the addi- 
tion of a small amount of sugar may 
be advised in some conditions. Some- 
times fat must be lowered rather than 
raised. Naturally all changes of this 
sort are made under the advice of a 
physician. Proprietary foods which 
once were commonly used in normal 
feeding are now prescribed only in 
special cases by the physician, and 
then usually as an addition to milk in 
some form used as the basis for the 
formula. 

Milk Substitutes. Certain infants 
are born with a sensitivity to the pro- 
teins of milk. This may be mild 
enough to cause only ‘irritability or it 
may be severe enough to cause violent 
illness and even death. Several prepa- 
rations have been devised as foods to 
approximate human milk in carbo- 
hydrate, protein, fat, minerals and 
also vitamins. These contain no milk 
at all. Soybean preparations are most 
commonly used. The protein in the 
soybean, glycinin, can usually be 
taken by infants allergic to the pro- 
teins of milk. Other milk substitutes 
are made from almond meal. 


CONTENT AND PREPARATION 
OF THE MODERN FORMULA 


The lower infant mortality rate and 
the larger number of well babies are 
attributed to the great advances made 
in the last decades in methods of feed- 
ing, especially among infants who 
must be artificially fed. The simplifi- 
cation of the formula and the early 
supplementation of milk and_ other 
foods deserve much credit. Mitchell ° 


5 Mitchell and Nelson: Textbook of Pedi- 
atrics, ed. 4, Philadelphia, Saunders, 1945. 


states, however: “Perhaps the most 
significant improvement in artificial 
feeding of infants is the reduction of 
bacterial contamination. Sterilization 
of the formula at the time of prepara- 
tion and the subsequent storage of it 
so that bacterial contamination is 
avoided have been major factors in 
reduction of morbidity and mortality 
of gastro-intestinal infections during 
the first era of life.” 

Content of the Formula. The older 
formulas, in which an attempt was 
made to approximate the percentage 
composition of mother’s milk, were 
very intricate and difficult to follow. 
The modern formula, however, of 
simple dilution and certain additions 
to cow’s milk is very simple and easily 
carried out by any mother. 

To supply the needed protein, 11% 
to 2 ounces of milk are allowed for 
each pound of body weight for each 
24-hour period. It has been found that 
babies grow faster if given the larger 
amount of milk. 

To the milk is added some type 
of easily digested carbohydrate. This 
may be granulated sugar (sucrose), 
milk sugar, corn sirup or malt sugai 
(dextrimaltose). Physicians differ a; 
to the choice of carbohydrate, but 
sugar and corn sirup are most often 
used because they can be found at the 
grocery store and are easy to use. The 
amount to be added is calculated ac- 
cording to the total number of calories 
required for 24 hours. The mik use] 
in the day’s formula will supply mos- 
of the calories, the difference being 
made up by the addition of carbohy- 
drate. Water will then be added for 
the dilution of the protein. 

The energy requirements of the 
baby during the first 9 months are 
usually met on the following allow 
ance: 
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The above figures allow not only 
for basal or resting metabolism but 
for storage and growth; for involun- 
tary activities, including digestion, 
respiration and circulation; and for 
voluntary activity of the muscles, such 
as kicking and other movements of 
the body. Underweight babies will 
need more calories per pound than 
~ babies of normal weight. 

Weight as Dietary Indicator. The 
height-weight tables in Part Four will 
be found useful as a means of com- 
parison in determining average nor- 
mal gains and as a basis for com- 
puting nutrition requirements. 

It is important that all babies 
should be weighed regularly at least 
once a week. When the child is not 
making a steady gain, something is 
radically wrong. He should gain, dur- 
ing the first 6 months, from 4 to 8 
ounces per week, with an average gain 
of about 6 ounces. Many babies double 
their weight in 5 months. More or less 
variation is to be expected, however, 
and if, for example, the child should 
gain 8 ounces one week and only 4 the 
next week, no alarm should be felt, 
as such variations are likely to occur 
from week to week. 

The amount of food for the baby 
will be increased gradually first by the 
week and then by the month through- 
out the period of bottle feeding. To 
meet special needs the doctor may 
need to change the formula in the first 
weeks, then it will probably be stand- 
ardized except for an increase in quan- 
tity. The individual infant may take 
more or less than the average baby of 
the same age. The Children’s Bureau ° 
suggests milk mixtures for well and 


© U.S. Department of Labor, op. cit. 


te a SOE ee ee 45-55 calories per pound or 325- 715 total calories 
ey te ent 43-48 calories per pound or 560- 840 total calories 
pi es, Se 41-45 calories per pound or 725-1,140 total calories 


rapidly growing babies of different 
ages. (See Table on p. 190.) 

The technic of the preparation of 
the formula for the artificially fed in- 
fant is a matter on which the young 
mother should be instructed carefully. 
The methods used will depend to 
some extent upon whether the milk is 
in fresh, canned or dried form. In 
every case, however, the cleanliness 
and the sterilization of bottles, nipples 
and utensils used during the making 
of the formula must be stressed. The 
care of the filled bottles for the 24- 
hour allowance, which is usually 
made up at one time, is the same, 
whatever type of milk is used. 

A set of utensils should, if possible, 
be reserved especially for preparation 
of the formula. A large kettle with a 
cover and a rack will be necessary for 
sterilizing bottles and other necessary 
utensils. The utensils include a sauce- 
pan, a funnel, a measuring cup, a 
standard tablespoon and a teaspoon, 
a knife for leveling measurements and 
a long-handled spoon. A long-handled 
brush for scrubbing bottles is essential, 
and tongs for removing hot bottles 
and other pieces of equipment are 
convenient. Also, there must be a 
strainer for use with boiled fresh and 
dried milk, an egg beater for use with 
dried milk, a can opener if the for- 
mula is made with evaporated milk 
and a pint jar with perforated top for 
nipples (metal top with several large 
nail holes). 

Bottles should be of heat-resistant 
glass if possible, and there should b= 
a bottle for every feeding. Extra 
bottles are convenient. There should 
be bottle caps in the same number. 
More nipples than caps will be 
needed, as they will be used when 
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FOODS USED IN INFANT FEEDING 
% Composition Calories per Ounce 
Measurements 
Prot. | Fat | Carb.| Gm. | Oz. hep. 
Cereal and Flour Products 
Arrowroot flour............. 20 tr. 62 3.3 94 2 
MLS MLE IStOI ce cik . ve 6-2 14 2 70 3D 99 6 
Bere OUTS sete etan tae ote 5 2 85 Sel 105 4 
Barley OUT teers Paes ie is 5 ti: 82 35 99 4 
BREEQUINII Ny, Satter wan cecsyeo 20 2 67 Sy) 108 8 
Cream Olrwhentease oi sc.c es 12 1 73 3:5 99 2 
Farina 2s a EN Se ic eer ee 12 1 76 3.6 102 3 
Farina, cooked and strained. . 1 on 7 2 8 2 
Brerber s cereale sh... oui. ered 16 1 71 3.6 102 12 
mread'’s cereale as cafe acfel: 15 3 71 SE 108 4 
afer: eee ee ee eee 14 2 71 3.6 102 12 
ROPES TT) Fe ar Ne. gk o)ccaies 15 3 70 3.7 108 12 
RMIT eh ke Neves wah, es ff 1 79 3.5 99 4 
Reed Oats! nike fests eke oe 14 7 68 3.9 111 5 
Rolled oats, cooked and 
ITANTACG:, Mantras ie eon «oe oe 2 at 8 A lal 2 
MebeatWioure sce sso eee 11 1 75 SP) 99 4 
Cream 
Seam, light 20%..:........ 3 20 4 ook 59 2 
Milk, Liquid 
ROOMS Sip eo cas os ne Sn 4 [ie & A 1h 2 
Sercrertnikat eee le ee 4 1 5 5 14 2 
Kow’s, whole...... oe eae 3% 4 5 at 20 2 
ows, +> skimmed.......... 3% 2 5 a) 14 2 
Saow's, skimmed............ 31% tr. 5 3 10 p4 
Cow’s, evaporated........... 7 8 10 1.4 40 2 
MEMIQON Seid ss bn rate Ws 6 6 18 125 43 2 
prea AC ssid cis «51s ae alee 7 8 9 1.4 40 2 
DS Ct eae 5 4 5 | 20 2 
MBM IOh oe aes ae st aes 114 4 7 a) 20 Z 
Milk, Powdered 
Dryco, partly skimmed...... 32 12 46 4.2 119 6 
TI: WRONG. os voce = eu fen 2 26 29 36 yal 148 4 
Seed Skimmed 3.2.8.0 es es 35 ) 51 3.6 103 4 
ONG She ghee tamer es 88 2 0 Sy/ 105 6 
Es oie Sean er Cae 23 19 53 4.8 134 4 
RE PARESTITILE J calary. «cto oF tres ccs x 5 37 27 26 4.9 144 4 
Rati Mis UP SA IPL, Sve iN sia ss 32 19 38 4.5 128 6 
MOTINO. is 5 ty os vis bass 16 25 53 5.0 143 4 
BNE, CEG Ay ohio die odds 15 9 71 4.3 122 3 
MMIMIC SEN Cl cias via ees oe 10 tr. 80 3.6 102 4 
NT ee ee eee 15 10 70 4.3 122 4 
Ce Fie AP er tn acs Fs 12 27 54 aot 145 4 
Me Ae ee aN io ain 12 28 55 52 148 4 
Sugars F , 
‘Te be Se ee 0 0 100 4.0 11 
Karo, Blue Label........... tr. 0 74 3.0 85 2 
OE ee ee eee ee 0 0 100 4.0 113 3 
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FOODS USED IN INFANT FEEDING (Continued) 
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% Composition Calories per Chained 
Measurements 
Prot Fat | Carb. | Gm. Oz. tbsp. 

Dextrimaltosesn a. tects tr tr. C7 3.8 107 + 
Smaco: 

Maltose-Dextrins.......... 1 0 96 3.9 ua Uh 4 

Dextro-Vitavose..:....... 5 0 87 shy 105 4 

WitaVOSE! twat ae acre 15 0 78 SLi 105 4 

Fruit Juices and Purées 
(Unsweetened) 
Apple sauce, strained........ tt; tr. iz a 14 2 
Apricots, strained) 4/0.) are 1 we 25 1.0 29 4 
Banana, ripe, strained....... 1 ie 23 1.0 29 2 
Orange juice, strained....... tr. 12 5 is 2 
Pronés; attained. :402. ou. Wee (ae 29 iL 34 2 
Vegetable Purée 

Asparagus, strained......... 2 ES. 5 &: 8 2 
Beets estrained. aya ee 1 fire 8 A 11 2 
Beans, green, strained........ 1 tr 4 vs 6 1 
@arrotsesthalned eee 1 ine 7 .S 8 2 
Rotatonbakedvan a = snes 3 Ls 28 a2 34 2 
Prag, strained <¢ 7.08... eects 5 tr; 8 2 15 2 
Spinach, strainetis., sis ~ oe 2 tr. 2 Y 6 A 
(Loma toes; strained eee. 2 1 6 4 11 1 





giving the baby water and orange 
juice. Bottles and nipples should be 
rinsed after each feeding and should 
be scrubbed with soapy water inside 
and out before they are sterilized. The 
hole should be tested to make sure 
there will be a good flow of liquid. 


OrpeER OF PROCEDURE 
Sterilizing 

Place rack in kettle. 

Add water to depth of 2 inches. 

Cover and bring to boil. (If cover 
is missing, fill kettle almost full.) 

Scrub inside of bottles with soap 
and brush. Rinse. Place upside 
down in bottle rack. (If rack is 
lacking, place bottles on sides.) 

Wash bottle caps and nipples in hot 
soapy water, rinse, put in jar with 
perforated top and place in kettle. 


(Turn each nipple inside out 
while washing. ) 

Put funnel, strainer, spoons and 
tongs in kettle. 

Cover kettle, bring to boil and let 
boil 5 minutes. 

Remove rack of bottles and let 
drain. 

Remove long-handled spoon and 
tongs and lift out and drain water 
from jar of nipples. (Touch only 
handle of spoon or tongs and do 
not touch lip of jar.) 

Leave remaining utensils in kettle 
until ready to use. 

Sterilize lower part of long-handled 
spoon. 


Preparing Fresh-Milk Formula 


Take bottle of milk from refrig- 
erator. 
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Wash top under running water and 
wipe with paper towel (unless 
there is an extra protecting cap). 

Shake bottle and measure required 
amount of milk into saucepan. 

Measure and add required amount 
of water. 

Measure and add required amount 
of sirup or sugar into mixture and 
stir. 

Bring to boil and boil 5 minutes 
while stirring constantly. 

Strain and pour at once through 
funnel into bottles. (If bottles are 
not heat-proof, cool mixture by 
placing in pan of cold water and 
stirring. ) 

Cover bottles with sterilized caps 
and place at once in refrigerator. 
(Sterilized nipples may be placed 
on the bottles before they are cov- 
ered with the caps.) 


Preparing Evaporated-Milk Formula 

Measure required amount of water 
into saucepan. 

Add required amount of sirup or 
sugar. 

Stir until dissolved. 

Bring to boil and let boil 5 minutes 
and remove from heat. 

Scald top of evaporated milk can 
by pouring boiling water over it 
and wipe dry with a paper towel. 

Open can of milk and measure re- 
quired amount into sterilized 
bottle and pour into saucepan. 

Stir with sterilized spoon. 

Pour mixture into bottles, cover 
bottles with sterilized caps and 
place at once in refrigerator. 
(Sterilized nipples may be placed 
on the bottles before they are cov- 
ered with the caps.) 


Preparing Dried-Milk Formula 
Measure required amount of cold 
water and place in saucepan. 
Add required amount of dried milk 


to water. (Use dry measuring 
spoon and level with knife.) 

Beat with egg beater until milk 
and water have _ thoroughly 
blended. 

Measure required amount of sirup 
or sugar into mixture and stir. 
Bring to boil and let boil 5 minutes 

while stirring constantly. 

Strain and pour at once through 
funnel into bottles. (If bottles are 
not heat-proof, cool mixture by 
placing in pan of cold water and 
stirring. ) 

Cover bottles with sterilized caps 
and place at once in refrigerator. 
(Sterilized nipples may be placed 
on the bottles before they are covy- 
ered with the caps.) 


Warming the Feeding 

Remove filled nursing bottle from 
refrigerator. 

Place in small deep saucepan of 
warm water. 

Place over high heat until water 
begins to bubble. 

Shake bottle occasionally so that 
milk will warm evenly. 

Remove bottle cap and put on 
nipple taken from covered jar, 
unless nipple was placed on bottle 
before storage in refrigerator. 
(Touch only the rim.) 

Test temperature of milk by shak- 
ing a few drops on inside of 
wrist. (It should be warm but 
not hot.) 


SUPPLEMENTARY FOODS 


Pediatricians differ widely on the 
time to introduce supplementary foods 
to the baby’s diet. Some advise their 
use earlier than here stated, while 
others delay their introduction to a 
later period. Some pediatricians are 
advising the use of solid foods, even 
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scraped meat, as early as the baby can 
take them. The authors have tried to 
present a conservative plan and one 
that seems reasonable from all points 
of view. It must be remembered that 
any dietary plan is more or less flex- 
ible and should be adjusted to meet 
the needs of the individual child. 
Vitamin Supplements. Both breast- 
fed and artificially fed infants may 
need vitamin supplements as early as 
the third or the fourth weeks. 
Fish-liver oi! is one of the oldest 
and best-known sources of vitamins A 
and D. Jeans‘ advises that 15 drops 
once or twice daily may be given at 
the end of the first month and grad- 
ually increased until one teaspoonful 
is being taken each day throughout 
the period of infancy. Some other au- 
thorities advocate larger quantities. 
There is wide variation as to the 
amount of vitamin D in various oils, 
hence the quantity should depend 
upon the strength: 400-800 I.U. is con- 
sidered a good daily dosage. When a 
lower fat intake is desirable, fish-liver 
oils which have a higher vitamin po- 
tency than cod-liver oil may be pre- 
scribed, a smaller quantity of oil, of 
course, being used. Jeans further states 
that when fortified vitamin D milk 
which contains 400 units to the quart 
is used, additional vitamin D is un- 
necessary. Not all pediatricians agree 
with his opinion. The Children’s 
Bureau sums up the question as fol- 
lows: “Some babies need only 400 
units of vitamin D daily, but many 
babies need more than this amount. 
For this reason it is desirable to give 
all babies and small children 800 units 
daily in order to allow an ample 
margin of safety.” The recommended 
dietary allowances by the Food Nu- 


* Jeans, P. C., and M. Rand: Essentials of 
Pediatrics, Philadelphia, Lippincott, 1946, 


trition Board of the National Research 
Council ® conforms to this view for 
the child under 1 year. 

By the time the child is 3 or 4 weeks 
of age, orange juice diluted at first 
with an equal quantity of cool, boiled 
water may be given once a day, be- 
ginning with one teaspoonful and 
gradually increasing this amount to 
two tablespoonfuls, twice daily, by the 
end of the third month. Tomato juice 
may be substituted for the orange 
juice, but it is only half as potent a 
source of vitamin C. It does not need 
to be diluted. 

Egg Yolk. There is some difference 
of opinion among pediatricians as to 
when egg yolk should be added to the 
baby’s diet. Some advise it as early as 
the second month, others later. One 
drop of egg yolk should be given the 
first day, two drops the second, and so 
on until the eleventh day, when 11 
drops are given. If this is well tol- 
erated, the infant may be given half 
an egg yolk. The reason for this grad- 
ual introduction of the egg yolk is to 
develop tolerance in those infants who 
are sensitive to the protein of egg yolk. 
The egg white is not given because 
the additional protein is unnecessary 
and the child may be sensitive to it. 
The egg yolk may be soft-cooked, it 
may be poached, or it may be the 
tender yolk of a hard-cooked egg. Raw 
egg yolk may be beaten and added to 
the baby’s milk or it may be mixed 
with the orange juice. It is advisable 
to serve the egg yolk in these small 
amounts until the end of the first year 
at least. At most not more than one 
yolk a day should be given. The egg 
yolk is a valuable contributor of iron, 
which other foods do not supply in 
adequate amounts. 

8 National Research Council: Recom- 


mended Dietary Allowances, No. 122, Aug. 
1945, 
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Cereals. The baby should be intro- able. The dry products must be mixed 
duced to cooked cereals when he is with warm milk or water, while the 
about 4 months old. Dry-cereal prepa- others need only be warmed. The 
rations and canned cereals especially cereals generally used by the family 
prepared for infant feeding are avail- may be cooked according to the direc- 


The normal development of the body is an important general index or guide to opti- 
mal growth and health. Early and regular use of this, or a similar diagram, on which 
deviations from the normal may be noted by the physician, can be of help to 
the mother in guarding against or correcting physical defects in her own baby. 





Fic. 45. Healthy infant showing excellent development. (California 
Fruit Growers’ Exchange.) 
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tions given on the package and used 
for the baby. Some physicians advise 


longer cooking. The coarse cereals 


may be strained, and all of them 
should be thinner than those prepared 
for the family. Only a small amount 
of cereal should be used at first, and 
this is given usually just before a mid- 
morning feeding. The original small 
amount may be gradually increased 
and in a few months it may be of a 
thicker consistency. By the seventh or 
the eighth months, the baby will be 
taking from 2 to 5 tablespoonfuls 
twice during the day. 

Vegetables. By the fifth month, or 
even earlier, vegetables should be in- 
troduced. Strained vegetables, fresh or 
canned, may be used, starting with 
1 teaspoonful and gradually increas- 
ing to 4 tablespoonfuls by the time 
the child is 8 months old. Some babies 
will become accustomed to eating 
vegetables more quickly than others, 
with whom the introduction must be 
very gradual. Vegetables should be 
cooked according to the directions 
(Chap. 47, Vegetables) and put 
through a purée sieve or strainer, un- 
less a canned ready-to-use product is 
chosen. Canned purées come in many 
varieties and they are most conven- 
ient to use. Green, leafy vegetables, 
including any mild-flavored green, as 
well as spinach, should be given sev- 
eral times a week on alternate days. 
Almost any vegetable which comes in 
canned puréed form or a fresh or 
canned vegetable which can be easily 
sieved may be used. Choice can 
usually be governed by what vege- 
table is to be served on the family 
table. Potatoes can be well taken, but 
they should replace cereal occasionally 
rather than another vegetable. For the 
first year, vegetables are not buttered, 
but they may be seasoned with a small 
amount of salt. Toward the end of 


the year, chopped vegetables may re- 
place strained vegetables. Some pedi- 
atricians advise their use earlier than 
do others. Some children can take 
them earlier than others without di- 
gestive disturbances. 

Fruits. In addition to orange and 
tomato juices, other juices such as 
grapefruit and pineapple may be 
given. By the ninth month, apple- 
sauce, mashed banana, apricot or 
prune purée and other stewed cooked 
fruits may be added. 

Meat. Scraped lean meat or liver 
is introduced into the baby’s diet at 
about 7 months in modern pediatric 
practice. Both may be cooked in a 
greased frying pan with just enough 
fat to prevent sticking. Canned puréed 
and chopped meats, ready to use, are 
now available. 

Bread. Dried bread or zwieback 
should be given the baby after his 
first teeth have come through, as these 
hard foods are an aid in teaching him 
to chew properly. The sliced bread 
should be dried slowly in the oven so 
that it is crisp throughout. An en- 
tiched white bread or a whole-grain 
bread, but not a coarse bread, should 
be chosen. Crackers should not be 
substituted for bread in the first year, 
unless they are very hard. They do not 
give any exercise in mastication. 


REVIEW QUESTIONS 


1. Breast feeding is considered to 
be an advantage to the baby. For what 
reasons? When should breast feeding 
be avoided? If breast milk decreases 
in quantity, what methods to supple- 
ment it are used? 

2. The amount of milk taken by an 
infant increases regularly. What is the 
rate of increase in the first week? 
After the third week? 

3. The average baby is weaned be- 


tween the sixth and the ninth months. 
What preparations should be made 
for it? 

4. The premature infant needs 
more care than does a full-term baby. 
What precautions must be taken? 
How does his feeding schedule differ 
from that of a normal baby? 

5. Cow’s milk is generally used in 
infant feeding. How does it compare 
with human milk? What forms of 
cow’s milk may be used, and what 
are the reasons which may influence 
the choice? 

6. In preparing the milk formula 
there must be dilution and additions. 
For what reasons? What are the ad- 
ditions generally used? 

7. Babies ‘should be weighed at least 
once a week. What should be the 
average gain? Should it correspond 
to the increase in the amount of food? 
Must the gain be consistent from week 
to week? 

8. Feeding at regular intervals is 
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generally advised for the young in- 
fant. Plan formula and feeding sched- 
ule for a baby 5 months old and 
weighing 14 lbs. 

9. The preparation of the formula 
depends upon the type of milk used. 
What procedure is common for all? 
Why is it of such importance? In 
what respect does the preparation of 
the canned-milk formula differ from 
the methods of other types of milk? 
For what reasons? 

10. The choice of the type of milk 
may depend upon circumstances. 
What type of milk would you suggest 
for a young mother traveling with a 
baby across the United States? Why? 

11. Supplementary foods are intro- 
duced into the baby’s diet gradually. 
What is the first supplement gen- 
erally advised and in what amount? 
In what order are other supplements 
introduced? Suggest reasons for their 
introduction. Plan a day’s diet for a 
normal well baby 9 months of age. 
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The influence of diet on the devel- 
opment of the infant has been shown 
to begin during the months of the 
mother’s pregnancy. The proper feed- 
ing during the first months, whether 
by breast milk or by artificial formula 
supplemented according to modern 
practice, has been shown to be a large 
factor in reducing infant mortality. 
The introduction of other foods in 
small quantities at the proper time 
during the first year according to mod- 
ern practice has been found successful. 
In the following preschool years, the 
gradual education of the child’s tastes 
must be carried on until he is ready 
to share the regular family diet. Dur- 
ing the whole school period stress 
should be laid on good food habits 
and a rounded diet. The foundation 
for adult health is laid in childhood 
and food plays a large part in estab- 
lishing a status which enables the 
adult to contribute to community life 
and to enjoy the benefits of good 
health. The application of the science 
of nutrition beginning before birth 
and carrying on through the years 
may be responsible for increasing the 
length of the period of greatest ef- 
ficiency and for delaying the approach 
of the symptoms of old age. 
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DIET IN EARLY CHILDHOOD 
(Preschool Age) 


A study of height-weight-age tables 
shows that the modern infant makes 
more rapid gains in weight and in 
height for its age than the child of 
even two decades ago. A better diet is 
no doubt responsible for this. The 
average child at 1 year of age will 
have increased in height 914 inches 
and will weigh between 21 and 23 
pounds. It must be remembered, how- 
ever, that inheritance is a large factor 
in determining body build. Short, 
stocky parents will probably have 
children of the same general build, 
just as tall parents will produce chil- 
dren of similar height. Both height 
and weight increases are correspond- 
ingly less as age increases. For 
example, the average gain in height 
during the second year is only 4 
inches, while the weight will be ap- 
proximately four times the birth 
weight or approximately 28 to 30 
pounds. 

The diet of the l-year-old differs 
only slightly from that described in 
the previous chapter. It will, of course, 
include approximately 1 quart of milk 
per day and the supplementary foods 


previously described. The number of 
feedings will be reduced to 4 or 5 per 
day and the bottle will have been 
supplanted by the cup and the spoon. 

During the second year more solid 
foods will be added: for example, 
finely chopped vegetables and fruits 
in place of strained products; ready- 
to-eat cereals, as well as hot cereals; 
chopped liver, lean meat, fish and 
poultry in small quantities almost 
daily. Eggs will sometimes be used 
instead. Cottage and cream cheese 
and mild American cheese in combi- 
nation with other foods may also be 
used occasionally; custard and simple 
puddings are served and butter or 
margarine fortified with vitamin A 
is used with toast or zwieback. The 
child’s food should be prepared 
simply, and all fried foods, rich pas- 
tries and cakes should be avoided. 
Coffee, tea or soft drinks containing 
caffeine should not be offered to 
young children. 

The basis of the diet should remain 
the same during the preschool period, 
the child being introduced gradually 
to the foods used on the family table. 
If the child continues to take a quart 
of milk a day, servings of meat and 
other protein food may continue 
small. He should not be encouraged 
to drink more than this amount of 
milk, as in this event appetite for 
other foods may be lacking. If he eats 
well the other foods offered at a meal, 
114 pints of milk may be enough for 
his needs. Some of this may be used 
in the soups, custards or other desserts 
offered at mealtime. 

The child must be introduced grad- 
ually to the family 3-meal-a-day sched- 
ule. A midmorning and a midafter- 
noon lunch at a regular time should 
be planned for the younger children 
and may be continued if this custom 
does not interfere with appetite at 
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mealtime. Milk, fruit juice, sometimes 
accompanied by bread, crackers or 
plain cookies may be given. Rich 
cookies, cake and candy should not 
be taken between meals but reserved, 
if used at all, for dessert at the end 
of a meal. 


EsTABLISHING Goop Foop Hasirs 


It is extremely important that the 
child’s training to establish good food 
habits be begun during the first year 
and continued through childhood. 
The meal hour should be one of peace 
and quiet. For this reason children are 
often served apart from the older 
members of the family. Tension and 
unpleasantness during the meal hour 
will often destroy the child’s appetite 
and quite frequently cause indiges- 
tion. The meal hour should be one 
of the pleasant occasions of the day. 
It gives the mother an opportunity 
both to visit with her child and to 
teach him respect for good food and 
desirable habits of eating (manners 
as well as food tastes). 

The child whose appetite is meager 
will best be served by having one dish 
at a time placed before him rather 
than the whole meal. The child has 
a “single-track” mind and_ should, 
therefore, not have his interest in one 
food distracted by others, especially 
when the others are more attractive 
or alluring. Children usually prefer to 
take one food at a time rather than 
to mix them. The foods should at 
least be served in courses, each one 
being a surprise. Children are great 
imitators; they often partake of food 
simply because “Daddy” or “Mother” 
does. Parents should, therefore, set a 
good example by including in their 
own diet foods known to be essential 
for good body building. Unfavorable 
comments regarding wholesome foods 
should be strictly avoided. 
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To 
FOODS INCLUDED IN A GOOD DAILY DIET FOR CHILDREN FROM 
Be a er rl 


Oe a eS SEE ee 


Amount Needed by 
Food Each Child Daily 


Average Size of Serving for Each Age 





2 and 3 Years 4 and 5 Years 
Old Old 


1 Year Old 








Mil nee c esse cue aoe) o 10 4 Measuring Cups 


1 OFF ae Ree 1 egg 


spoonfuls) 


Dried beans, peas, lentils 
week when meats and 
eggs are hard to get 


IPOLALOES: coe es eae cee 1 serving ' 


Other cooked vegetables | 1 to 2 servings 
(a green leafy or deep- 
yellow vegetable often) 

Raw vegetables (lettuce, | Small amount 

carrots, celery, toma- 

toes, etc.) 


Fruit for vitamin C...... 
or 44 to 34 cup tomato 
juice 


Other fruit (apple, ba- 
nana, peaches, prunes) 


1 to 2 servings 


Cereal, whole-grain, re- | 1 serving 


stored or enriched 


Bread, whole-grain or en- | 114 to 5 slices 


riched 
Butter or fortified marga- | 1 to 2 tablespoonfuls 
rine 
SWEET hos bee eines A simple dessert at 1 or 
2 meals 
Bsn-liver Olle ce seis ae Enough to provide 400 


to 800 U.S.P. units 
of vitamin D t+ 


1% oz. (2 table- 
spoonfuls) 


Strained in soup 


1% to 2 oz. (2 to 4 table- 


1 serving 2 or 3 times a 


1 medium-sized orange 


1 cup as a drink at each meal 
1 whole egg 


2 oz. (4 table- 


114 oz. (3 table- 
spoonfuls) 


spoonfuls) 


3 tablespoonfuls | 4 tablespoonfuls 


2 tablespoonfuls 


2 tablespoonfuls 


3 tablespoonfuls | 4 tablespoonfuls 


3 tablespoonfuls | 4 tablespoonfuls 


A small piece or two 


Whole day’s amount in one serving 


1% to 1 slice 


1 teaspoonful 


fuls fuls 


4 cup 





* All measurements in this chart are level, measuring cups and measuring spoons being used. 
t For approximate amounts of vitamin D in different preparations see Substitutes for the Sun (Children’s 


Bureau Folder 25, Washington, 1940). 


A mother is often overly anxious 
about her child’s food and displays 
this anxiety before him. A child’s ap- 
petite may of course vary, just as does 
that of an adult: because he does not 
drink his full quota of milk at one 
meal does not mean that the lack will 


1U. S. Department of Labor, Children’s 


Bureau: Your Child from One to Six, Publi- 
cation No. 30, rev. 1945, 


not be made up at the next one. There 
is much virtue in expecting the child 
to eat the things set before him. A 
child who is scolded and made to feel 
that he is being coerced into eating 
certain foods is sure not to want it and 
will more than likely fight for his 
“rights.” Undue nagging is undoubt- 
edly responsible for many of the so- 
called food-problem children. 


If a child must be trained to like 
some unfamiliar food, this should 
come at the early part of the meal 
while he is still hungry, and the food 
should be given in very small quan- 
tity. The child may be given to under- 
stand that the tasting of the food is 
prerequisite to the rest of the meal. 
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such as those conducted at the Yale 
Clinic of Child Development empha- 
size that fact and also that appetite 
runs in cycles. A complete summary 
of eating behavior of children at dif- 
ferent age levels from 1 to 10 is given 
by Gesell and Ilg.2 Notable in this 


summary are the “refusals and pref- 





seat 5 anes Fr id 


Fic. 46. The right start for the baby. Liking comes through 
learning to like. Teach the flavor of a variety of foods early. 
(Gesell and Ilg: Feeding Behavior of Infants.) 


However, if the child is properly 
trained in his food habits from the 
beginning this will rarely be neces- 
sary. Bribery is usually bad psychol- 
ogy, since a child soon learns to 
classify food unpleasantly, as with 
medicine. Firmness and tactfulness on 
the part of the mother are never more 
necessary than at the child’s mealtime. 
As already stated, the most effective 
plan is to expect the child to eat the 
food set before him. Mothers who 
carry through successful food pro- 
grams must have faith in their ulti- 
mate success. 

Children differ greatly in their nat- 
ural desire for food. Long-term studies 


erences” which should be familiar to 
every mother, nurse or dietitian deal- 
ing with children. For instance, “fin- 
icky” food habits and food jags are 
characteristic in the years from 2 to 
4. The 5- to 7-year-olds dislike cas- 
serole dishes, mixtures, fat meats and 
gravies. They like raw vegetables 
better than cooked ones, but dislike 
strongly flavored cooked vegetables, 
the root vegetables especially being in 
disfavor. 

Preferences also change with age 
and should be respected by mother or 
nurse. Nutritional requirements can 


2 Gesell and Ilg: The Child from Five to 
Ten, New York, Harper, 1946. 
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be met in spite of this changing pat- 


tern with age. The 5-year-old prefers 


plain food such as meats, potatoes, 
raw vegetables, milk and fruit. By 6 
he is willing to try new foods, and 
the liking for peanut butter starts 
then and increases to “its 7- to 8-year- 
old pinnacle of preference.” By 7 he 
is beginning to accept previously dis- 
liked foods, and by 8 there is a ray- 
enous appetite with few refusals but 
strong preferences. Food may _ be 
judged by odor or color, and food 
served attractively makes an impres- 
sion. By 9, the child usually has a 
keen interest in food, likes to help pre- 
pare it, and is positive in his likes and 
his dislikes. Some will eat everything 
at this age, but plain foods still are 
preferred. Puréed foods and fat on 
meat continue to be disliked. The 
authors particularly stress the deep- 
seated growth reasons which seem to 
underlie these changing preferences 
and refusals. 

Average weight for age with a 
range which depends upon the body 
framework should be checked regu- 
larly. If a child is much below or 
above the average, the food intake 
should be checked for its caloric con- 
tent. Deficiencies of other essentials, 
such as those which influence appe- 
tite, may also affect weight. Symp- 
toms of these will be detected during 
the regular examinations by the pri- 
vate or the clinic pediatrician and 
measures taken to offset them. 


ELEMENTARY SCHOOL AGE 


New problems with regard to the 
regular routine of feeding which has 
been established in the first years may 
occur when the child enters elemen- 
tary school. Contact with other chil- 
dren who have been allowed a greater 
variety of food and who are accus- 





tomed to eating sweets between meals 
may cause a child to question his own 
schedule, which he has taken for 
granted. The excitement of new ex- 
periences may sometimes interfere 
with digestion and appetite, especially 
if a fear of being late is developed. It 
is important that there should be 
plenty of time for the eating of an 
adequate breakfast, and lunch also 
when there are two sessions and the 
child comes home for this meal. If he 
takes lunch at school and there are no 
provisions for a hot meal, the box 
lunch which he carries should be 
planned to supplement the home 
breakfast and dinner. The evening- 
meal plan for the child must take 
into consideration the type of mid- 
day meal which he has had. He may 
need a light lunch after he returns 
from school, but it should not be of 
such character as to take away appe- 
tite for the early dinner. 

Gesell and Ilg* state that there is 
usually a steady rise in appetite from 
5 years on—‘“By 9 years nearly all 
children have a vigorous and generous 
appetite.” They call attention to the 
fact that it is not wise to expect uni- 
form levels of appetite, however, 
throughout the day. “Breakfast is the 
poorest meal; even though one might 
wish to insist that it might be other- 
wise. At many ages there is marked 
variability from meal to meal. But 
again, such variability tends to de- 
crease with increasing age.” The au- 
thors call attention to the inadvisabil- 
ity of overstressing the development 
of good table manners which are 
often of so much concern to mothers 
at this period. “From a developmen- 
tal standpoint graceful table manners 
constitute a minor problem. . 
Under ordinary conditions the ‘man 


3 Ibid. 
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The typical healthy child develops a good physique, well proportioned trunk and 
limbs, through a program of proper food, exercise and sleep. These are the good 
health habits which provide a well-built body. The family physician should. be 
consulted if there is any gross deviation from ‘normal, such as underweight. 





Fic. 47. Healthy child showing a well-built body. (California Fruit 
Growers’ Exchange.) 


ners’ improve with age (rather than 
with scoldings).” 

Effort should be made during this 
whole period to establish a catholic 
taste for all good food. Food preju- 


dices should be discouraged and a 
taste for raw vegetables in salad form 
should be encouraged .by serving 
them regularly. In general, meals 
should be simple, fried foods and rich 
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desserts being served only occasion- 
ally. If children are taught that there 


are certain dishes which are appzo- 


priate only for adults and if foods 
which they like are provided, they 
will not expect to partake of every 
food offered at the family meal. 

If a hot lunch is served at school 
under good supervision, it will some- 
times he!p to combat home food 
prejudices, as children are inclined to 
adopt the customs of a group. The 
greatest importance of a good school 
lunch, however, is the opportunity it 
affords the children of working 
mothers to procure an adequate meal 
at a low price. 

The school-lunch program which 
with Federal support was widened 
during the depression and still further 
during the war, has received wide 
approval. Efforts are now being made 
to put this on a permanent basis 
through the efforts of educators and 
nutritionists and civic organizations. 
Many states have made small or gen- 
erous allotments of funds to supple- 
ment Federal funds. To function ef- 
ficiently, provision should be made 
for educating the children in the 
choice of the proper food, not only 
for lunch but for other meals. The 
Better Breakfast Campaign instituted 
in several cities and sponsored by 
health and civic organizations, indus- 
trial plants and business organiza- 
tions, as well as by the schools, is be- 
lieved - to have produced effective 
results. 

Physicians in examinations of school 
children are beginning to detect early 
symptoms of dietary deficiencies. 
While it is recognized that one de- 
ficiency seldom exists by itself, evi- 
dence of one calls for a check of the 
whole dietary picture. Symptoms such 
as circles under the eyes, granulated 
conditions of the eyelids and scaliness 


on the skin of the arms and the legs 
may indicate a lack of vitamin A. 
Sores in the corner of the mouth and 
crusted eyelids may be signs of a 
riboflavin deficiency. The bleeding of 
tender gums is often the result of low 
vitamin C in the diet. Abnormal for- 
mation of bones indicates an earlier 
rachitic condition. The school nurse 
who is familiar with the evidences 
may call the attention of the school 
physician to children needing a special 
examination. In New York City a 
special nutrition clinic is conducted 
by Dr. Norman Jolliffe at the East 
Side Health Center, and children who 
show evidence of ma!nutrition are re- 
ferred there for diagnosis and treat- 
ment. Diagnosis is made by blood and 
urine analysis, as well as by clinical 
symptoms. The dietitians attached to 
the clinic recommend dietary changes 
and the physician may prescribe vita- 
min concentrates. 

It is recognized that mental devel- 
opment is often influenced by the 
nutritive state. A child hungry for 
any dietary essential is less likely to 
respond to classroom teaching than 
one who is well nourished in every 
respect. Kugelmass * in 1944 reported 
extended observations on the I.Q. im- 
provement of children over a period 
of 14 years. Children malnourished 
at the time of the first test and sub- 
sequently well nourished showed 
marked imp-ovement, while those 
who were well nourished to start with 
showed no change on the average. 
Harrell,® in a different type of study 
with matched pairs of children, found 
that children whose diet was supple- 
mented by one dietary essential (thia- 
mine) showed significant improve- 
ment in performance when compared 


* Kugelmass, I. N.: Am. J. M. Sc. 208:631, 
1944, 


5 Harrell, R. F.: J. Nutrition 31:283, 1946, 
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with children who received only a 
placebo. The 18 tests used included 
acuity of vision, skills at games, re- 
action time, reading, arithmetic, mem- 
orizing and intelligence tests currently 
in use by psychologists. 

Surveys of nutritive conditions and 
food habits of school children under 
the direction of the U. S. Public 
Health Service and other sponsors in 
both cities and rural communities 
have shown physical symptoms of de- 
ficiencies of various dietary essentials. 
These occur in many sections of the 
country. A report from Vermont of a 
survey conducted by the State Nu- 
trition Committee ® is summarized as 
follows: 

“A survey’ of the nutritive status 
of 386 Vermont school children, se- 
lected so as to represent rural and 
urban groups of various ages and eco- 
nomic levels, has been made. A review 
of the food intake showed the great- 
est fault to lie in the low intake of 
fruits and vegetables. Blood studies 
revealed that 25 per cent of a group 
of 176 children had plasma vitamin C 
levels below 0.6 mg. per 100 cc., and 
on physical inspection 40 per cent of 
the entire series had inflammation of 
the gums of varying intensity. Severe 
forms of spongy, bleeding gums were 
found in only a small percentage of 
the children. 

“Six per cent of 170 children had 
low hemoglobin values suggestive 
of a mild anemia. Urban children 
had higher hemoglobin levels than 
did rural children. Skeletal changes 
usually associated with rickets were 
found in about 85 per cent of the 
children. The signs chosen were 
looked for with extreme care, and 
even minor deviations were included. 
Signs associated with a shortage of 


6 New England J. Med. 233:617, 1945. 


riboflavin were also found in a small 
percentage of the children, but they 
cannot be accepted as definitely indi- 
cating any serious deficiency of this 
vitamin. 

“Some degree of folliculosis, at least 
of the outer aspect of the arm, was 
found in 40 per cent of the children, 
and five of these subjects had a gener- 
alized folliculosis of a marked degree. 
Mild cases of follicular conjunctivitis 
were frequent. Premature loss of the 
teeth and dental caries were found to 
be extremely prevalent, even on gross 
examination with a good light and a 
tongue depressor.” 

From the southern state of Florida 
comes a report of a nutrition survey * 
conducted by Dr. Walter Wilkins 
under the sponsorship of the U. S. 
Public Health Service. Excerpts from 
the summary of the survey findings 
follow: 

“During a period’ of several weeks 
approximately 1,000 school children 
in five widely scattered Florida coun- 
ties were examined for signs sugges- 
tive of malnutrition. Of this group 75 
per cent were white children, 25 per 
cent Negroes. Although slightly less 
than one fourth of the youngsters at- 
tended rural schools undoubtedly the 
home surroundings of nearly one half 
could be considered rural. 

“It is common knowledge that a 
certain type of rash is usually a sign 
of measles. Just so, there are certain 
other readily observable physical find- 
ings which are usually signs of spe- 
cific deficiency conditions. Each child 
was given a brief examination de- 
signed to find these signs if they were 
present and to grade them according 
to severity. 

7 Florida State Board of Health: Florida 


Health Notes, Nutrition Survey Number, vol. 
37, No. 5, May, 1945. 
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“Vitamin A deficiency is often as- 


sociated with a granulated condition — 


of the eyelids and a peculiar bumpi- 
ness or scaliness of the skin. There- 
fore eyes and skin, particularly of the 
arms and the legs, were examined. 

“Mouths were inspected for scar- 
ring or actual sores at the corners, and 
eyelids examined for crusting along 
their margins. Both of these signs 
often occur in persons whose diet is 
lacking in vitamin Bop. 

“Tender, spongy gums which may 
bleed easily are frequently danger 
signs of vitamin C deficiency. Gums 
were checked for signs of this def- 
ciency which in its more serious forms 
is known as scurvy. 

“Head, chest and knees were 
examined for superficial signs sug- 
gesting rickets, past or present. One 
cannot say specifically that these mean 
a lack of the ‘sunshine vitamin,’ vita- 
min D, alone. Lack of other substances 
such as calcium or phosphorus may 
also be involved. Consultation with 
parents, however, usually revealed that 
little or no cod-liver oil or other source 
of vitamin D had been given to sup- 
plement the vitamin D which the 
skin itself forms when exposed di- 
rectly to sunlight. 

“Anemia exists when the hemo- 
globin or red portion of the blood falls 
below a certain level. Nutritionally 
this may be due to lack of iron, pro- 
tein, vitamins B or C—any one or 
all of these. To determine whether or 
not the children were anemic, blood 
hemoglobin tests were made when- 
ever possible. 

“Hookworm testing was carried out 
by means of laboratory examination 
of stool specimens. No person in- 
fested with hookworms can experi- 
ence the best possible health. Regard- 
less of adequate diet, he will likely 


develop anemia and often other defi- 
ciency conditions.” 

A study of the health needs of Chi- 
cago children*® from 2 to 17 years 
showed that the general physical con- 
dition of 2 out of every 3 children was 
under par. More than 50 per cent 
showed symptoms of nutrition def- 
ciencies. About half the group were 
Negroes and their diets in most cases 
were more often below recommended 
allowances than were those of the 
white children. Fruits and vegetables 
were especially deficient. Twenty-nine 
per cent of the children had inade- 
quate milk intake. Even in families 
where it was possible to have milk 
delivered without charge upon re- 
quest, there was an insufficient intake 
of milk. In the families where there 
were no arrangements for this sup- 
plementation, 41 per cent were insuf- 
ficiently supplied with milk. Three 
out of 4 children were on diets below 
those recommended by the National 
Research Council in at least one of 
the protective foods, such as milk, 
fruit and vegetables, meat and meat 
substitutes and eggs. 

These dietary studies carried on in 
rural and in urban communities in 
various parts of the country indicate 
the need of a national program which 
will include the supplementation of 
the diets of children through the 
school lunch and education in the 
choice of the proper food in order 


that good dietary habits may be estab- 
lished. 


HIGH SCHOOL AGE 


Growing girls and boys both need 
a large amount of food through the 
adolescent period, for research has 
shown that the basal metabolism is 


8 Hardy, M. C.: Soc. Serv. Rev. 19:201. 
1945, 
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greatly increased during this period. 
The appetites of the boys usually 
need no stimulation. Girls, however, 
often suffer from loss of appetite dur- 
ing this period. The importance of 
their home breakfast, as well as their 
lunch at school, should be stressed. 
The girls should be shown the neces- 
sity for a liberal supply of iron, which 
may prevent the anemia to which 
young girls are often subject. 

The girls who are attempting to 
reduce, or to keep thin, may often be 
made aware of the importance of 
choosing plenty of milk, vegetables 
and fruit by being shown their good 
effects on the complexion. Girls 
should be brought to realize that un- 
derweight may be a serious thing, 
s-nce in the young it retards growth, 
impairs efficiency and reduces resist- 
ance to disease. It has been found that 
Cespite the general decrease in tuber- 
culosis, its incidence has increased in 
young women between 15 and 24 
years of age. Physicians are inclined 
to attribute this condition to the fad 
of slenderizing. 

A comparative study of the diets 
of students in private and in public 
high schools in New York City re- 
ported by the Milbank Memorial 
Fund ® shows that high-income level 
and culture are not complete assur- 
ances that food intake will be ade- 
quate in every respect. The average 
intake of the private-school pupils 
generally exceeded recommended al- 
lowances of the nutrients, protein, 
iron, calcium, vitamin A and ascorbic 
acid which were included in the 
study. Both boys and girls, however, 
fell below the recommended level of 
calcium per kilogram, and the girls 
were short in iron per kilogram. The 
public-school pupils generally had a 

9Wichl, D. G., and K. Berry: Milbank 
Mem. Fund Quart. 23:353, 1945. 


lower average of these nutrients, and 
the total intake was seldom more than 
equal to recommended standards and 
sometimes fell below them. Certain 
racial differences were noted. In the 
Jewish group, the diets contained 
larger amounts of calcium and vita- 
min C than did those of the group 
of Italian parentage, while the latter 
group was higher in vitamin A, 

The health records of high-school 
students in general are becoming in- 
creasingly better. The regular physical 
examinations in the grade schools 
have done much to correct infections 
of eyes, ears, nose and throat and to 
protect from contagious diseases. Most 
students who enter high school come 
from families from a_ better-than- 
average economic level and have gen- 
erally had a better opportunity to 
establish good food habits. In the last 
decade, according to Dr. H. C. Sher- 
man, professor of nutrition at Colum- 
bia University, nutrition has become 
a factor in social science. The genera- 
tions finishing high school and attend- 
ing college today will be the first to 
profit to the full extent from the ap- 
plication of this science from concep- 
tion through adolescence. This is evi- 
denced by an increase in the average 
stature and by greater vitality. Dr. 
Sherman prophesies an increase in the 
years of efficiency as well as a longer 
life span. 


REVIEW QUESTIONS 


1. Increases in height and in weight 
are criteria by which the development 
of a child may to some extent be 
judged. Discuss the gains which are 
made by the average child. What 
factor may modify average body struc- 
ture? 

2. During the second year certain 
changes are made in the diet plan. 
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What additions should be made? 
What foods should be avoided? 


3. The child should be introduced — 


gradually to the family’s 3-meal-a-day 
schedule. What precautions should be 
taken? 

4. Foods included in a good daily 
diet for children from 1 to 6 increase 
in amount and in size of servings. 
Plan a day’s menu for an active child 
of 5 years. 

5. It is important to establish good 
food habits in the early years. Outline 
factors other than the supplying of 
adequate food that are important. 
Criticize methods which are some- 
times used to entice a child to eat. 

6. New feeding problems may oc- 
cur after a child enters elementary 
school. What are these, and how may 
they be met? 

7. Efforts are now being made to 


put the school-lunch program with 
Federal support on a permanent basis. 
What should this program include? 

8. Evidences of certain dietary de- 
ficiencies are shown by a variety of 
symptoms. What are these symptoms? 
What deficiencies may they indicate? 

9. A survey among Vermont school 
children showed a low intake of fruits 
and vegetables. For what symptoms 
was this responsible? What dietary 
essentials were lacking? 

10. A nutrition survey in Florida 
also showed deficiencies. Compare this 
report with that from Vermont. 

11. Both adolescent boys and girls 
need a large amount of food. Com- 
pare the appetite demands at this 
period. 

12. The health records of high- 
school students are becoming increas- 
ingly better. For what reasons? 
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THE PROBLEM OF ADULT 
NUTRITION 


For years in the science of nutri- 
tion major attention has been paid to 
the food requirements for growth—to 
child nutrition in particular. The 
time has come for more consideration 
of adults, both young and old. Web- 
ster defines an adult as “a person .. . 
who has reached maturity or attained 
full size and strength.” It is apparent 
today from numerous studies that 
many adults never did attain their po- 
tential “full size,’ nor are they able 
to maintain “full strength” if they 
ever attain it. Good nutrition is only 
one of the health practices which help 
in maintaining strength and vigor, 
but it is one which can be practiced 
more often and is abused more fre- 
quently than any other. 

Occasionally people with excep- 
tional heredity may be able to main- 
tain vigorous health throughout life 
without apparent effort or precau- 
tionary measures; but certainly the 
surest foundation for a long period of 
usefulness and activity is that laid in 


childhood and preserved through 


youth and adult life. The relative 
values of scientific health engineering 
and heredity are already beginning to 
show up in the physical and mental 
development of the present genera- 
tion. It is a statistical fact that boys 
and girls entering colleges during the 
decade ending in 1943 were taller, 
though younger, than their prede- 
cessors of a generation earlier. This 
trend in our young people is undoubt- 
edly due to better health practices 
while they were children. The same 
factors are also contributing to better 
health and strength in our adult popu- 
lation, but there is still room for im- 
provement. 

Sherman is a strong advocate of 
“the nutritional improvement of life” 
and has ably expressed his ideas on 
the subject in a series of articles * 
under the title of “Nutrition Engi- 
neering.” His introductory paragraph 
is as follows: 

“Every time a farmer grows a really 
good plant or animal, he is demon- 
strating a fact and principle that 


1 Sherman, H. C.: Nutrition Engineering, 
J. Franklin Inst., July, Aug., Oct., Nov., 
1944, 
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people have been slow in applying to 
themselves. This is the fact that full 


health is more than merely freedom 


from disease; rather, it is a positive 
quality of life that can be built to 
higher levels. To generalize this fact, 
and give it a formal scientific aspect, 
we may call it the principle of the im- 
provability of the norm.” 

It has been recognized for centuries 
that signs of senility might be de- 
ferred, but few people were concerned 
until it was too late. Roger Bacon, the 
scientific monk of the thirteenth cen- 
tury, claimed that the three causes of 
old age were infection, negligence and 
ignorance. With regard to aging, 
Bacon said: 

“No one wishes to take thought in 
regard to methods of prevention, not 
even physicians, since we see that 
scarcely one physician in a thousand 
will give this matter even slight atten- 
tion. Very rarely does it happen that 
one pays sufficient heed to the rules 
of health. No one does so in his youth, 
but sometimes one in three thousand 
thinks of these matters when he is old 
and approaching death, for at that 
time he fears for himself and thinks 
of his health. But he cannot then 
apply a remedy because of his weak- 
ened power and senses and his lack 
of experience.” 

As a method of attack on the prob- 
lem Bacon suggested “that the won- 
derful and ineffable utility and splen- 
dor of experimental science may ap- 
pear and the pathway may be opened 
to the greatest secret of secrets.” Ex- 
perimental science is pointing the way 
as Bacon predicted, but human nature 
has not changed greatly since his time. 

It is not surprising that this com- 
plex human machine of ours gets out 
of order occasionally; the wonder is 
that it does not do so more often when 
it is given so little intelligent care. 


The delicate organs and tissues of the 
body continue to do their respective 
jobs for many decades if given half 
a chance. No one expects a man-made 
machine to last as long as that with- 
out special care and renewal of parts. 
Nature has a remarkable ability to 
repair or compensate for worn-out or 
injured parts if given the opportunity 
and the right materials. As Sherman 
has put it: “It is becoming increas- 
ingly clear that, however important 
the inherited constitution, there is yet 
a great opportunity open to each of 
us to provide for such a favorable in- 
ternal environment as shall permit 
each person’s. native endowments to 
develop and function most effectively, 
so that the individual finds fullest sat- 
isfaction in life and at the same time 
renders service of the greatest social 
value.” 

None of us is too young to begin 
thinking about improving the health 
of later years. People buy annuities 
and life insurance for the future; why 
not consider other steps which may 
give even greater, security and com- 
fort? 


OUR AGING POPULATION 


The aged and the aging should be 
clearly distinguished: the aged are 
people, aging is a process. According 
to Stieglitz: ? “Aging is continuous. 
It begins with the onset of life at con- 
ception; it can be terminated only by 
death. Aging may be defined, per- 
haps, as those changes which are in- 
troduced by the factor of time in 
living.” Thus birth, growth, matura- 
tion and senescence are all part of the 
normal aging process. Aging proceeds 
more rapidly during the growing 
years because change is more rapid at 

? Stieglitz, E. J.: Geriatric Medicine, Phila- 
delphia, Saunders, 1943. 
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that time. In the adult the aging 
process slows down and the rate of 
this change may be further retarded 
and the active period of life may be 
extended by good health practices. 

Adult nutrition problems deserve 
and demand consideration even more 
as our adult population increases. Less 
than half the population was over 20 
years of age in 1850, 59 per cent was 
over 20 in 1920 and 69 per cent will 
be over 20 in 1950, we are told. The 
nutrition of this 69 per cent of the 
population is the subject of this chap- 
ter, “Adults, Young and Old.” 

The life expectancy has increased at 
an unprecedented rate in the last cen- 
tury—since modern sciences have 
made it possible for more babies to 
live to grow up and for more people 
to live to grow older. From the ac- 
companying graph it may be seen 
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that it was slow progress from the 
period of the Roman Empire, when 
the life expectancy was 23 years, to 
1850 in New England, when it was 
40 years. The rate of increase from 
47 years in 1900 to 63 years in 1940 
if extended, indicates future possibili- 
ties which may be changed by many 
factors. 

The fact remains that the present 
rate of increase in the number of 
people over 65 years of age is almost 
five times that of the increase in the 
whole population. There were ap- 
proximately nine million people over 
65 in 1943. The progress in health 
sciences, which is primarily respon- 
sible for this increase, is the control 
of infections and communicable dis- 
eases. Medical science knows less 
about degenerative and chronic dis- 
eases of middle and old age, but the 
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study and the practice of geriatrics is 
making progress in recent years and 
nutrition is an important phase of 
prevention and treatment. 


PROLONGING ACTIVE 
MIDDLE YEARS 


Food can exert a profound influence 
upon vitality and longevity, but it is 
the former which will be dealt with 
in these paragraphs. As Sherman has 
expressed it: 

“A striking aspect of the nutri- 
tional improvement of life is that, 
with food habits guided by present- 
day knowledge, full adult capacity 
and efficiency can be reached at an 
earlier and held till a later age in the 
same individual. This means both 
higher attainment and the holding of 
one’s highest capacity for service and 
for enjoyment of life over a longer 
time. 

“Because it had been regarded as 
established that ‘longevity depends on 
heredity,’ even scientifically trained 
people have been (perhaps still are) 
a little slow to assimilate the now fully 
demonstrated fact that both heredity 
and nutrition are major factors in de- 
termining the length of normal lives. 

“The extra years which the science 
of nutrition offers, whether these be 
estimated at seven or ten or more or 
less, are not to be thought of as added 
to age. Rather, they are inserted at the 
prime (in any life that was not begun 
too soon to get the full benefit of the 
newer knowledge). In social-economic 
terms this means a continuation of the 
current increase in adult expectation, 
and with a smaller percentage of years 
of dependency. 

“Thus, as each of us decides his 
food habits, he practices (whether 
consciously or not) his individual sort 
of nutritional engineering of his own 





life processes, and thus of his career.” 

Nutritional indiscretions among 
adults are not confined to any par- 
ticular class, although the problems 
among low-income groups are apt to 
be greater. Too much, too little or the 
wrong kind of food, each is a problem 
for special consideration. Famine con- 
ditions in certain countries of Europe 
where scientific observations have 
been reported throw light on the ef- 
fect of the quantity of food and the 
incidence of certain diseases. Stare * 
found that in northern Holland 
throughout the winter of 1944-1945 
the average caloric intake for adults 
was estimated at from 1,200 to 1,400 
and in March and in April, 1945, at 
from 800 to 1,000 calories. Clinical 
evidence of real starvation was abun- 
dant in all urban areas, the most com- 
mon symptoms being loss of weight, 
edema, with weakness, fatigue, diar- 
thea and muscle pains frequent com- 
plaints. Tuberculosis increased 4 to 5 
times and intestinal diseases, ulcer and 
hernia had greatly increased. “Inter- 
estingly enough, heart disease, hyper- 
tension and obesity had greatly dimin- 
ished,” says Stare. Vital statistics in 
this country show heart diseases, hy- 
pertension and other chronic diseases 
associated with obesity at the top of 
the list of causes of death or of chronic 
disability in middle-aged people. On 
the other hand, tuberculosis, ulcer and 
diseases associated with emaciation 
are well toward the bottom of the list 
as causes of death. Insurance com- 
panies also have long been warning 
more against overeating than under- 
eating among adults in the United 
States. 

Weight control is one of the first 
things to watch. To be really fit, body 
weight should be not more than 10 to 


3 Stare, F. J.: Nutrition Rev. 3:225, 1945. 
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15 per cent above or below the desired 
weight for height and build. Appetite 
is a poor guide when it comes to con- 
trolling calories. There are height- 
weight tables in the appendix of this 
book and a complete table of food 
values for those who wish to calculate 
_their diet. The reader is also referred 
to the more complete discussion of 
a and underweight (Chap. 
20). 

Perhaps one of the most common 
errors among adults in sedentary oc- 
cupations is to watch calories without 
considering whether the calories they 
choose are in good company. Too 
often breakfast is omitted or is ex- 
ceedingly sketchy, and lunch is hur- 
tied and poorly chosen. The main 
meal at night, even though well 
planned and prepared, can scarcely 
be expected to make up for poor 
choices at the other two meals. A 
personal check-up on food habits with 
a checking or a scoring device is often 
a spur to action. The body needs just 
as much good protein, minerals and 
vitamins when losing weight as when 
it is normal. It is more difficult to get 
enough protective factors when eating 
a lower total quantity of food, and 
therefore the choice has to be watched 
more carefully. 

The nervous strain under which 
business executives and _ professional 
people frequently work can be tol- 
erated only by a body in prime physi- 
cal condition. Men and women in our 
factories today are protected from in- 
dustrial hazards, but only recently has 
the provision of the right food for 
physical stamina had recognition as an 
important phase of industrial-health 
work. The nutritional indiscretions 
and deficiencies during the active 
period of life may not strike abruptly, 
but they take their toll in inefficiency, 
minor ailments, discomforts and in- 
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creased susceptibility to infections. 
Premature senility is not inevitable, 
but it is all too frequent among work- 
ers who expect a body to continue to 
function normally after years of poor 
food habits. Men and women past 
middle life should be able, because of 
their experience, to make the best con- 
tribution to humanity. The lengthen- 
ing of the active period of life would 
permit many people to contribute 
more richly and more completely to 
the well-being of families and com- 
munities. 


FOOD HABITS AND FOOD 
NEEDS OF OLDER PEOPLE 


Undoubtedly the greatest factor in 
the prevention of senility is the adop- 
tion of a suitable diet. It has been 
demonstrated repeatedly by animal 
experiments that by raising the 
amounts of protective foods beyond 
those considered essential for normal 
growth and maintenance, the life span 
of the animals is increased and the 
period of vigorous activity and health 
is extended well into what would be 
considered old age for that species. 

Not only the quality but the quan- 
tity of food may also be important. 
Undereating and overeating both con- 
stitute problems, but the latter is more 
common and more serious from the 
standpoint of healthful longevity. 

One of the marked changes in old 
age is decreased metabolism—a lower- 
ing of the bodily fires. Metabolism is 
reduced from 10 to 50 per cent as age 
advances. At the same time bodily 
activity is decreased, so that the caloric 
need is also reduced. A total intake of 
1,200 to 2,100 calories per day may be 
sufficient. The food which supplies 
this must be carefully chosen and 
must include foods rich in proteins, 
minerals and vitamins. It is now be- 
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lieved that many afflictions of old age 
are caused by malnutrition. The addi- 
tion of the vitamin B complex in con- 
centrated form may correct digestive 
disorders and relieve other ill-defined 
aches and pains—in fact, retard some 
of the signs of senility. The exact vita- 
min requirements of older people 
have not been determined, but they 
probably vary with the individual and 
may be even greater than in earlier 
years. Thus the limited amount of 
food usually eaten frequently results 
in protein, vitamin and mineral de- 
ficiencies. 

The food habits of older people do 
not always fall in line with their food 
needs. Many of them develop a cray- 
ing for sweets and seldom make the 
necessary compensation in the choice 
of other foods to provide the essential 
amount of B complex vitamins to take 
care of the extra carbohydrate. Some- 
times the difficulties of marketing and 
food preparation prompt a simplifica- 
tion of meals with the omission of 
fresh fruits and vegetables. This tend- 
ency was disclosed by a survey made 
of the food habits of families in Balti- 
more in 1943.4 Records were kept of 
the amount and the frequency of use 
of certain foods during one week and 
the 943 families in the survey were 
divided according to the age of the 
homemaker. The ratings of the food 
habits shown in Figure 48 indicate 
that by far the largest number of un- 
satisfactory diets were found in the 
homes where the homemaker was over 
60 years of age. When the types of 
foods omitted were studied, it proved 
to be the green and the yellow vege- 
tables, fruits and milk that were most 
often inadequate (Fig. 49). 

Thus it would appear that the em- 


4 Downes, J., and A. Baranovsky: Milbank 
Mem. Fund Quart. 23:161, 1944, 


phasis put upon diet in the practice 
of geriatrics (the diseases of old age) 
is entirely justified. Tuohy® urges, 
without commending overindulgence, 
“freer diets and less fear of food.” He 
also presents evidence in the same ar- 
ticle that thiamine has a specific ac- 
tion, through its function in connec- 
tion with carbohydrate metabolism, in 
restoring muscular adequacy to the 
gastro-intestinal tract. This advice is 
in line with the recommendations 
of Whitney ® regarding thiamine in 
chronic constipation. The place of 
vitamin concentrates in the regime for 
older people is discussed in the follow- 
ing section. 


THE USE OF VITAMIN 
CONCENTRATES 


Unfortunately, very little is known 
as to the vitamin requirements of older 
people or as to whether these require- 
ments change with the years and with 
chronic diseases associated with age. 
Reports in the medical literature have 
been both enlightening and discourag- 
ing regarding the use of massive doses 
of vitamins for certain conditions. 
However, there is much to be learned 
about vitamins and their rightful place 
in the treatment and the prevention of 
chronic disease. It is well to be open- 
minded, yet not too enthusiastic, on 
the subject of vitamin therapy. 

The evidence from experiments on 
active men (see Chap. 12) would 
indicate that when the diet is ade- 
quate in all known nutrients, the ad- 
dition of concentrates does not show 
any beneficial effect. With sedentary 
people and older people who are not 
eating as much food as those who are 

5 Tuohy, E. L.: J-A.M.A. 114:223, 1940. 


6 Whitney, E. T.: Bull. New England M 
Center 6:170, 1944. 
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active it is often more difficult to pro- 


vide the requisite amounts of protec- 


tive factors without resorting to sup- 
plementation with concentrates. This 
should be done, however, upon the 
advice of a physician or dietitian and 
after calculation of what the usual diet 
provides and what specific needs are 
indicated. 

When people buy and take all types 
of vitamin concentrates without scien- 
tific advice and regardless either of 
what ails them or of the natural vita- 
mins present in their daily diets, it 
takes on the earmarks of a fad. Vita- 
mins from the grocer are usually 
cheaper than from the druggist, and 
they come in Nature’s packages done 
up with other valuable food constitu- 
ents instead of alone and labeled in 
units. But when dietary restrictions, 
common indeed among adults, make 
it dificult or impossible to obtain 
enough of certain vitamins in natural 
foods, vitamin concentrates have a 
rightful place. They are put up by 
several reputable pharmaceutic houses 
and labeled according to the amount 
of each vitamin present in milligrams, 
micrograms or International Units per 
tablet, capsule or measure. The law is 
strict in holding the manufacturer to 
these figures on the label. 


FOOD FADS AND FALLACIES 


The futile efforts that are often 
made by those suffering from chronic 
ailments to improve the state of af- 
fairs by pseudoscientific devices reflect 
an interest and a striving for some- 
thing better in terms of health. The 
human psychology that afforded a 
profitable outlet for the patent-medi- 
cine quack a generation ago has of- 
fered an equally profitable one for the 
food faddist in more recent years. Yet 
such a nutrition-conscious public is 





just as fertile a field for constructive 
scientific education. However, it is 
easy to listen to misleading radio ad- 
vertising, to read unreliable health 
literature, to follow suggestions of 
neighbors or friends and to be mis- 
guided by ideas with a plausible sound 
instead of asking advice of medical 
and nutrition authorities. Some food 
fads in themselves may be relatively 
harmless, but when they lead to delay 
in seeking necessary medical advice 
they can be dangerous indeed. In any 
event, food fads may increase food 
costs unduly and result in the omis- 
sion of foods really needed. 

Professional people in general have 
been prone to condemn this interest in 
dietary and food fads without quali- 
fication. Perhaps it should be diverted 
into profitable and beneficial channels 
rather than stifled. Suitable literature 
in doctors’ offices and in public li- 
braries and popular nutrition classes 
and lectures given by qualified physi- 
cians and nutritionists may help to 
guide this interest. Perhaps the pro- 
fessional group have not given the 
layman what he wants and so he turns 
to quack health lectures and literature 
in an effort to “do something about 
his health.” 

The commercial advertising of food 
products is less objectionable now than 
it was a decade ago. Perhaps some of 
the adverse publicity and complaints 
have had an effect. There are still 
some candies and other sweets that 
expound the idea of “health and vital- 
ity” through “cheap, quick energy.” 
These advertisements are frequently 
addressed to young people who have 
only a few nickels to spend for their 
lunch and want the most for their 
money. Some time ago there was a 
candy bar which bore the undernoted 
legend on the label—every word true 
but leaving a false impression on a 
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hungry child: 


Vitamin Energy Bar (5 cents) 
equivalent to 


3 loaves of bread in fat 

1 lb. butter in protein 

2% lbs. cheese _ in carbohydrate 
2 bunches celery in calories 


2 oranges in calcium 
1 egg in phosphorus 
4 qts. milk in iron 


The comparison in each case is made 
with a food low in that particular 
nutrient. Value really is just another 
candy bar. 

There are many “diets” or dietary 
fads which may be harmless though 
senseless. For instance, the virtues of 
an exclusively raw-food diet are ex- 
pounded by some. These addicts have 
no use for a stove; they just crunch 
raw vegetables, fruits and nuts, and 
perhaps drink a little milk. They may 
be able to survive and prosper, but 
why do it? Cooking adds variety in 
flavor and in texture, and makes many 
foods edible which could not be used 
raw. To be sure, some raw fruits or 
vegetables in the menu are to be rec- 
ommended as a source of vitamin C, 
which is reduced by cooking, but that 
does not mean that we must eat ail 
our foods raw; in fact, some digestive 
tracts would be unable to cope with 
large masses of raw cellulose. 

So-called natural foods are quite apt 
to be recommended along with raw 
foods: raw in place of refined sugar, 
sea salt in place of table salt, olive oil 
in place of other fat, lemon juice in 
place of vinegar. Except for price, 
there is no particular objection to 
these, but neither is there anything 
poisonous or harmful in the foods for 
which they are substituted. Certain 
vegetable juices have been accredited 
with more virtues than they actually 


possess. An increased consumption of 
vegetables, to be sure, is advised by 
nutritionists, but what possible foun- 
dation can there be for such claims as: 
Celery juice for indigestion and rheu- 
matism, carrot juice for the com- 
plexion, parsley juice as a building 
tonic, garlic juice for high blood pres- 
sure, cabbage juice for the kidneys, 
white radish and lemon juice for the 
gallbladder? 

Special food combinations are “pre- 
scribed” in certain systems of eating. 
He who dares to indulge in protein 
and starches or perhaps starches and 
acid fruits at the same meal faces dire 
consequences, we are told. But there 
is no physiologic basis for the notion 
that the normal human digestive ap- 
paratus is not equipped to deal with 
these foods, whether eaten individ- 
ually or together. Most natural foods 
are combinations whether we will or 
no; even the diet faddists cannot avoid 
them, but they neglect to tell their 
patients so. 

One of the authors has written sev- 
eral articles on food fads and fallacies 
and in one article? sounds the follow- 
ing caution and adds advice on how to 
protect ourselves: 

“Earmarks of quackery and mis- 
leading propaganda should be familiar 
to the layman. Extravagant claims for 
cure or relief of various complaints are 
always to be doubted. Vague labeling 
which offers no figures or exact infor- 
mation to live up to is one way by 
which these promoters have avoided 
the teeth of the law. Labels are never 
so extravagant as detached advertise- 
ments or literature because the laws 
are stricter about labels. 

“Promoters of most of the fad diet 
systems or health institutes have per- 
sonality, poise and persuasion. They 


7 Mitchell, H. S.: J. 
17:667, 1941. 
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are convincing speakers with a smat- 
tering of scientific knowledge which 
lends an air of plausibility to their 
discourse. They mix the true and the 
false or misleading to suit their needs, 
to sell their products or to scare their 
victims into spending money for a 
course of lectures to cure them of 
imaginary ills. They use scientific 
words and phrases to cover false ideas. 
They accomplish most by personal ap- 
pearances, but they also work through 
the mails, the radio, the newspapers, 
handbills and newsstand publications. 

“Your interests are safeguarded by 
such agencies as the United States 
Food and Drug Administration, the 
Federal Trade Commission, the 
United States postal authorities, Better 
Business Bureaus, state and national 
health associations, and the American 
Medical Association through its Bu- 
reau of Investigation and Council on 
Foods and Nutrition. But there are 
ways of evading any law or regula- 
tion. There will always be quacks and 
promoters who want to sell some- 
thing. There will always be enthusi- 
asts who want you to try their sug- 
gestions. Your best protection, after 
all, is education in the simple prin- 
ciples of nutrition and intelligent 
skepticism regarding extravagant new 
theories. Money spent for better food 
—more of the protective foods—will 
go farther toward promoting better 
health for America than the same 


amount of money now being spent for 


pseudohealth and diet fads.” 


REVIEW QUESTIONS 


1. The “nutritional improvement of 
life” is strongly advocated by such 
leaders as Sherman. What evidence is 
there that there is room for improve- 
ment? 

2. At the present time more than 
half the population of the United 
States is over 20 years of age. What 
advances in the health sciences are 
chiefly responsible for the rapid in- 
crease in life expectancy in this cen- 
tury? 

3. Control of weight is a_prob- 
lem for many middle-aged men and 
women. What nutrients are likely to 
be deficient in quantity when unin- 
formed people cut calories without 
guidance? 

4. What evidence is there that the 
food habits of older people may be 
faulty? What foods are they likely to 
omit and what are some logical 
reasons why this often happens? 

5. The use of vitamin concentrates 
has been condemned by some, en- 
couraged by others. In what circum- 
stances do they have a rightful place? 

6. What food fads have you ever 
heard discussed or seen practiced? 
How would you help a layman to 
distinguish between fact and fad, or 
between true and false ideas about 


food? 
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Part Two 
DIET IN DISEASE 


INTRODUCTION 


Good dyet is a perfect way of curing: 
And worthy much regard and health assuring: 
A King that cannot rule him by his dyet, _ 
Will hardly rule his Realme in peace and quiet. 


The above quotation, taken from an old Latin book on medicine, “Regimen 
Sanitatis Salernitatum,” and written about a.p. 1000, expresses an appreciation 
of diet in the treatment of disease. The ancients wrote the preview, as it were, 
to dietetics by their acute observations with little but experience to guide them 
in their judgments. Hippocrates, about 400 s.c., forecast calorimetry when he 
wrote: “Growing bodies have the most innate heat; they therefore require the 
most food for otherwise their bodies waste. In old people the heat is feeble and 
they require little fuel, as it were, to the flame, for it would be extinguished 
by much.” 

Artaeus, a Roman physician of about a.p. 200, described and gave the name 
to diabetes. He wrote that “diabetes is a rather wonderful but fortunately 
rather rare disease. It consists of a liquefaction of the flesh and bones into 
urine. . . . It is just as though the aqueducts were open wide.” He further 
stated his belief that a drug would be found to cure it by controlling thirst. 
It would seem that the discovery of insulin, discussed in the chapter on diabetes 
mellitus, fulfilled his prophecy. 

How surprised the sailors of old must have been when, after centuries of fear 
and dread of scurvy, they were able to return from their long voyages well 
and happy by the simple use of lemons! This was a forerunner of the dis- 
covery of vitamin C which we now know exists in many natural foods. Byrd’s 
expeditions to the South Pole would have been impossible had not the dietary 
needs, especially sources of vitamin C, been planned in advance. The story of 
the cure of other deficiency diseases is quite as interesting as that of scurvy. 

We are now living in a period of medical and nutritional research, the results 
of which have brought relief to untold numbers of persons and have lengthened 
the average span of life by many years. Indeed a medical authority? recently 
said, “The prevention and proper treatment of the nutritional diseases constitute 
one of the greatest medical problems in this country today.” 

In Part Two will be found an application of the principles of nutrition to 
the treatment of disease in ways of which the ancients could not have dreamed, 


since most of the information has been forthcoming within the last twenty-five 
years. 


1 Sebrell, W. H.: J.A.M.A. 115:851, 1940. 
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GENERAL DIET 


GENERAL DISCUSSION 


A careful review of Chapter 1 will 
afford a historical basis for the appli- 
cation of dietetics to the treatment of 
disease. The normal diet supplying all 
of the essentials of an adequate diet is 
the basis of therapeutic diets. The pres- 
ent chapter shows how these modi- 
fications may be made, including also 
the so-called hospital or standardized 
diets. ’ 

That good food is essential to health 
is a fact that is generally accepted, but 
it is rarely recognized how frequently 
the poor selection of food may be a 
contributing factor to disease. On the 
other hand, the intelligent use of food 
in the treatment of disease has become 
a matter of special interest to the med- 
ical and the nursing professions, as 
well as to dietitians specially trained 
in the subject. Furthermore, the wide 
interest evident among the laity in 
diet fads and diet cures makes it 
necessary for the professional dietary 
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treatment of disease to be sane and 
scientifically sound. Many of the die- 
tary regimens published have some 
basis of truth in them but much that 
is false. The physician, the dietitian 
and the nurse must be able to read 
these critically. 

A well-balanced diet, capable of 
maintaining good nutrition, such as 
has been discussed in previous chap- 
ters, is the basic principle for all die- 
tary prescriptions. Modifications of 
this general diet can then be made to 
suit the various needs of the body in 
disease. Many times this can be done 
by making one or two changes in the 
regular house diet. 


Osyectives oF DreTARY TREATMENT 


The objectives of dietary treatment 
are one or more of the following: 
1. To increase or decrease body 
weight. 
2. To rest a particular organ, as 
when fat is reduced in diseases 
of the liver. 
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3. To adjust the diet to the ability 
of the body to metabolize certain 


food constituents, as in diabetes 


mellitus. 

4. To overcome deficiency states by 
the addition of foods rich in an 
essential element or food con- 
stituent, as, for example, vitamin 
C in scurvy. 

5. To provide so-called ease of di- 
gestion by exclusion or removal 
of irritating substances or those 
which delay the emptying time 
of the stomach, such as fiber, 
condiments and fried foods. This 
may be accomplished by a liquid, 
soft or bland diet. 


MODIFICATIONS « 


Keeping in mind that the diet must 
be nutritionally adequate (except for 
short periods), modifications may be 
made in consistency, in total caloric 
value or in the individual nutrients. 

Modifications in consistency may be 
made by the use of the following 
diets: 

1. Light or convalescent diet. 

2. Soft diet. 

3. Liquid or  semiliquid — diet. 
(These diets are described later 
in this chapter.) 

The total caloric value may be in- 
creased or decreased as_ indicated 
below: 

1. Increase in total energy value is 
needed by patients who are for 
any cause malnourished or un- 
derweight. Extra calories are 
also required by persons con- 
valescing from an acute illness, 
or having a high basal metabo- 
lism; by pregnant women and 
nursing mothers. Children also 
must be given more calories per 
unit of weight than adults. 


2. Decrease in total calories is de- 
sirable when the patient is over- 
weight or has a low basal me- 
tabolism. 

Variations in the balance of nu- 
trients may be made to meet a number 
of conditions. 

1. Protein: 

(a) Liberal ailowance is re- 
quired during fevers, in 
tuberculosis and other 
wasting diseases; in pep- 
tic ulcers, liver and kid- 
ney diseases and anemia, 
and during growth, preg- 
nancy and lactation. 

(b) Limited amount is some- 
times advocated in certain 
kidney diseases. 

2. Fats: 

(a) Fats may be increased 
in the diet when under- 
weight or malnutrition 
exists, as in convalescence. 

(b) Low fat diet is prescribed 
in diseases of the liver, in 
some gallbladder disturb- 
ances and in obesity. 

3. Carbohydrates: 

(a) Starches and sugars make 
up a large percentage of 
the normal diet, but these 
may be further increased 
when a high caloric diet 
is desirable; in diseases of 
the liver and the gall- 
bladder; in hyperthyroid- 
ism; in nephritis and in 
uremic conditions. 

(b) Both starches and sugars 
are carefully restricted in 
diabetes mellitus and are 
reduced in cases of obesity. 

4. Purines or purine derivatives: 
These are usually restricted in 
gout. 
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5. Minerals: 


(a) Common salt (sodium 
chloride) is increased in 
Addison’s disease but re- 
stricted in cardiac condi- 
tions and in diseases of 
the liver and the kidneys, 
when accompanied by 
edema. 

(b) Calcium and phosphorus 
are increased in rickets, 
osteomalacia, tetany and 
dental caries. Low cal- 
cium diet is given in lead 
poisoning. 

(c) Iron is increased in nutri- 
tional and in hemorrhagic 
anemia, and sometimes in 
pernicious anemia. 

(d) Acid and basic elements 
in foods must sometimes 
be carefully calculated to 
ensure a predominance of 
either the basic or the acid 
elements. 


6. Vitamins: Specific vitamins must 


be increased in the treatment of 
vitamin-deficiency diseases and 
in certain other conditions. 

(a) Vitamin A—In xeroph- 
thalmia and night blind- 
ness, and certain urinary 
infections. 

(b) Thiamine—In _ beriberi, 
neuritis, constipation, heart 
disease, pellagra. 

(c) Niacin—In pellagra. 

(d) Riboflavin—In certain eye 
conditions, pellagra. 

(e) Ascorbic Acid—In scurvy, 
ulcer, wound healing and 
certain infections. 


(f) Vitamin D—In_ rickets 
and osteomalacia. 
(g) Vitamin K—TIn certain 


hemorrhagic conditions. 


7. Water Content: Fluids may be 


223 


“forced,” as in certain types ot 
infections, and they may be re- 
stricted when so ordered, as in 
edema of nephritis or cardiac dis- 
ease. 

8. Roughage and bulk: 

(a) Little or no fiber should 
be given in typhoid fever, 
in ulceration of any part 
of the alimentary tract or 
immediately following op- 
erations upon the gastro- 
intestinal tract. 

(b) Liberal amount of fiber is 
prescribed in the treat- 
ment of atonic constipa- 
tion. 

9. Specific articles of food may have 
to be omitted when an individual 
is found to react unfavorably to 
them. This is known as food 
allergy. 

The above outline shows how modi- 
fications may be made from the nor- 
mal diet to meet special needs in the 
case of disease. The reasons for these 
adaptations will be given in the fol- 
lowing chapters. 


HOSPITAL STANDARD DIETS 


The simplest modifications of the 
normal diet from the standpoint of 
nutritional requirements and also the 
preparation and the serving of the 
food are the standard hospital diets, 
sometimes known as type diets. These 
may be prepared in bulk in much the 
same way as the general or full diet. 


GENERAL DIET 


This diet is known by a number of 
names, such as house, regular, or full. 
It provides a greater variety and fewer 
restrictions than other standard or 
routine diets. It is intended for am- 
bulatory patients and for those whose 
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condition does not require a special 
or a therapeutic diet. 


In order that hospital diets, includ-- 


ing special diets, may be adequate, a 
basic pattern which will provide all 
the nutrients in the amounts recom- 
mended by the National Research 
Council has been worked out. It is 
shown below. The “basic-7” foods con- 
stitute the basis of the dietary pattern 
given below, and it is similar to the 
one given in Chapters 11 and 12. 
While the two patterns, one for the 
well person, the other for the sick, are 
basically the same, it is evident of 
course that modifications must be 
made for the sick. For example, 
legumes as a source of protein are 
rarely served in place of meat; neither 
are certain vegetables such as onions, 
turnips and others, which may form 
gas during digestion. (See Chap. 47.) 
Pork, even though nutritionally supe- 
rior to the other meats, is more difh- 
cult to digest because of the larger 
amount of fat, and it is therefore 
usually omitted from the house diet. 
Great care must be taken in the prepa- 
ration of the patient’s food. Fried 
foods and rich pastries are usually 
omitted from hospital menus because 
these are not easily digested. (See 
Chap. 4.) 

The table of foods on next page 
constitutes the basic pattern on which 
the general hospital diet should be 
planned, and it should also be used 
as far as possible as the foundation 
for all other therapeutic diets, except 
those used in emergencies or for short 
periods of time. If for any reason the 
diet is lacking in any of these essential 
groups, the inadequacy should be 
noted and, if possible, supplemented 
by foods or, if nezessary, by vitamin 
or other medicinal supplements. 

It will be noted that the basic die- 
tary pattern on next page furnishes 


all the nutrients recommended by the 
National Research Council, except cal- 
ories. It is assumed that when the 
menu or the special diet is planned, 
“other foods” as desired and as indi- 
cated by the specific requirements 
of the patient may be added. For 
example, cream and sugar may be 
served with the breakfast cereal, and 
coffee or other beverages may be 
served with the three meals, either 
with or without sugar and cream. 
Jelly with the toast may add pleasure 
to the meal as well as additional cal- 
ories and some of the minerals. Soup 
and crackers are desirable additions. 
Two additional vegetables may be 
added, one of them raw if the pa- 
tient’s condition permits. If not, ad- 
ditional citrus fruit, such as orange 
or other fruit juice, is desirable. Des- 
serts also furnish not only calories but 
other important nutrients as well. 

In some hospitals slight modifica- 
tions in this general diet may be 
made: for a high caloric general diet 
the so-called high caloric additions are 
made to it at mealtime or between 
meals as “nourishment.” 

Typical menus for the regular house 
diet, built upon the above basic die- 
tary pattern, appear along with other 
standard diets later in the chapter. 


LicHtT or CoNVALESCENT DteTs 


A light or convalescent diet is, as 
indicated, intended for convalescent 
patients not yet able to take the regu- 
lar diet and for those with minor 
illnesses. It must be appetizing and 
readily digested. The chief difference 
between this diet and the regular 
house diet is the method of prepara- 
tion. The foods are plainly cooked— 
no fried foods or rich pastries are 
served. Other fat-rich foods such as 
pork (except bacon) and salad dress- 
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ings are avoided. Bran and coarse 
vegetables are avoided; also raw vege- 
tables and fruits, except the citrus 
fruits. All foods included in the soft 
and the liquid diets may be served in 
the light diet. In some hospitals this 
classification is omitted. 


Sort Diet 


As the name would indicate, this 
diet is soft in texture and consists of 
liquids and semisolid foods. It is an 
intermediate step between the light 
and the liquid diets. It is indicated in 
certain postoperative cases, in acute in- 
fections and in some gastro-intestinal 
conditions. 

It is low in residue and is readily 
digested. Little or no spices or condi- 


ments are used in the preparation. 


' The same restrictions cited for the 


light diet apply to this one also. The 
soft diet is further restricted since 
only puréed vegetables are served and 
meats are limited to tender chicken, 
fish, scraped beef and sweetbreads. In 
some hospitals no meat is allowed in 
this diet. 


Lieuiw Diet 


Foods in the liquid state are more 
easily digested because they are so 
finely divided. In many acute condi- 
tions there is need for foods which 
will digest readily (see Chap. 10). The 
lightest of foods are given—broths, 
albumin drinks, thin gruels and fruit 
juices, or lemonade, tea and coffee if 


TABLE OF FOODS ALLOWED IN STANDARD HOSPITAL DIETS 














Type of Food Full Diet Light Diet Soft Diet Liquid Diet 
Bruits yes All All cooked fruits and citrus | Fruit juices, cooked | Fruit juices, 
fruits fruits (without strained 
seeds, coarse skins 
or fiber) 
Cereal and cereal | All Cereals: well cooked and | Fine grain or strained | Gruels, strained 
products prepared; spaghetti, mac-| whole grain cereals. 
aroni, plain cooked Light diet minus pre- 
pared.cereals (these 
are sometimes al- 
lowed) 
BreadSans. sen ox All Enriched and whole-wheat | Bread, enriched and 
bread, soda crackers whole-wheat, and 
soda crackers 
Soups and broths.| All All Clear broth, beef tea, | Same as Soft 
strained soups Diet 
Meat, fish and] All Steaks, chops, bacon, chick- | Tender chicken, fish, 
poultry en, sweetbreads, scraped sweetbreads and 
: beef, liver, fish scraped beef 
FES wS tun Wot cre es Eggs cooked in all |Soft-cooked eggs Same as Light Diet Eggnogs 
i ways 
Dairy products... Milk, sweet and] Milk, sweet and _ acid; | Milk, sweet and acid; | Milk, sweet and 
acid; cream; but- cream; butter; cheese— cream; butter; cot- acid; cream 
ter; cheese—all cottage, cream tage cheese; cream 
z kinds cheese 
Vegetables....... All, including sal- | Cooked vegetables: aspara- | Cooked vegetables 
ads gus, peas, string beans, (puréed): same as 
spinach, carrots, beets, Light Diet 
squash 
Salads: tomato and lettuce 
Potatoes: boiled, mashed, | Same as Light Diet 
creamed, scalloped, 
baked 
Desserts: . 625.062 All Ices, ice cream, junket, | Same as Light Diet Ices, ice cream, 
cereal puddings, custard gelatin, jun- 
and gelatin, simple cakes, ket and cus- 
Hee plain cookies tard 
EVErazes:....... All Tea, coffee, cocoa; coffee | Same as Light Diet Same as Light 
substitutes and milk bev- Diet 
erages 
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TYPICAL MENUS FOR STANDARD HOSPITAL DIETS 
ee 


Full Diet 





Breakfast 


Fresh pear 

Oatmeal 
cream 

Scrambled eggs 

Buttered toast 

Coffee with cream and 
sugar 


with milk or 


Lunch 


Vegetable soup _ 

Roast veal 

Mashed potatoes 

Carrots, buttered 

ae t salad with dress- 
in 

niead: whole-wheat, rye or 
white 

Butter 

Ice cream 

Milk 


Dinner 


Cream of pea soup with 
crackers 

Macaroni au gratin 

Lettuce with mayonnaise 

Bread 

Butter 

Fruit gelatin 


Coffee or tea with cream 
and sugar 


Light Diet 


Soft Diet Liquid Diet 





Orange 

Oatmeal with milk and 
cream 

Soft scrambled eggs 

Buttered toast 

Coffee with cream and 
sugar 


Strained vegetable soup 
Veal chop 

Mashed potatoes 
Carrots, buttered 


Bread, white 


Butter 
Ice cream 
Milk 


Cream of pea soup with 
crackers’ 

Cream cheese and lettuce 
salad 

Bread, white 

Butter 

Fruit gelatin 


Coffee or tea with cream 
and sugar 


Orange juice, strained 
Strained oatmeal gruel 
with milk or cream 


Orange juice 

Oatmeal with milk and 
cream 

Soft-cooked eggs 

Buttered toast 

Coffee with cream and 
sugar 


Coffee with cream and 
sugar 


10 A.M. 
Eggnog 


Strained soup with Farina 


Strained vegetable soup 
Milk and cream 


Scraped beef, boiled 
Mashed potatoes 
Carrots, puréed 


Bread, white 


Butter 
Ice cream Ice cream 
Milk Coffee with cream and 
sugar 
3 P.M. 


Malted milk or buttermilk 


Cream of pea soup, 


Cream of pea soup, L 
strained 


strained 
Cream cheese 


Bread, white 
Butter 
Plain gelatin with whipped | Plain gelatin with whipped 
cream cream 
Coffee or tea with cream | Coffee or tea with cream 
and sugar and sugar 
10 P.M. 
Hot cocoa 





the patient is accustomed to them. 
For postoperative liquid diets see 
Chapter 34. The liquid diet is also pre- 
scribed in acute infections and in in- 
flammatory conditions of the gastro- 
intestinal tract. In prolonged fevers, 
however, it may be necessary to give 
the largest amount of food possible in 
the most easily digested form. If high 
nutritive value is desired, milk in 
some form usually is the basis of the 
diet. Cream may be added in order to 
increase the caloric value. Buttermilk 
or any one of the sour-milk prepara- 
tions, peptonized milk or boiled milk 
may be used to suit the digestive abil- 
ity and the taste of the patient. Lac- 
tose or corn sirup may be added to 


give additional calories. High protein 
feedings can also be given (see Chap. 
43). By careful planning the diet may 
be increased in caloric value to ap- 
proach the normal, as in the diet in 
the case of typhoid fever and in the 
Sippy and certain postoperative diets. 
Plain ice cream, fruit ices, junket and 
plain gelatin desserts are allowed as 
convalescence proceeds. It is impor- 
tant that in the liquid diet, feedings 
consisting of 6 to 8 ounces should be 
given every 2 or 3 hours. 

An outline of foods included in hos- 
pital standard diets is given on pre- 
vious page. A comparison of these 
diets will show how an acutely ill 
patient may progress from the liquid 
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to the soft, to the light and on to the 
general or house diet. Typical menus 
are also given. There is some differ- 
ence in the practice of various hospi- 
tals as to what is included in these 
standard diets, and the nurse should 
become thoroughly familiar with the 
meaning of the terms in the hospital 
in which she is located. 


SUPPLEMENTS 


Research in the nutritional aspects 
of therapeutic diets has only recently 
been undertaken, but the results 
clearly indicate need for evaluation of 
these diets for other nutrients than 
just those of the energy-producing 
group. Spies’ suggests checking all 
therapeutic diets with what is re- 
quired for an adequate diet and 
further recommends that if the re- 
strictions are of such a nature that the 
foods permitted cannot provide the es- 
sential nutrients in adequate amounts, 
these nutrients be supplied by supple- 
ments in the form of concentrates or 
synthetics. These of course can be de- 
termined by the physician only. Al- 
though the physician may supplement 
the diet when deficiency conditions 
exist or when necessary restrictions are 
imposed, it should not be overlooked 
by the one who writes the dietary 
menus that every effort must be made 
to make the diet as adequate as pos- 
sible. 

Spies * also calls attention to the per 
cent of deficiencies in food nutrients 
which he observed among a large 
group of patients. 

Jolifle* also emphasizes the fact 
that vitamin supplements are indi- 
cated as follows: 

I. For the general population that 

1 Spies, T.: J.A.M.A. 122:501, 1943. 

2 Ibid. 

8 Joliffe, Norman: J.A.M.A. 129:613, 1945, 


will not or cannot eat a satisfactory 


diet, or for those whose diets do not 


appear to be satisfactory; for those on 
restricted diets, as in obesity, diabetes, 
gallbladder disease, peptic ulcer and 
food allergy or during illness, infec- 
tions or some surgical conditions and 
in convalescence; for those on special 
diets for food faddists; and for infant 
feedings. 

2. For persons known to have an 
increased vitamin requirement, as in 
hyperthyroidism, pregnancy, lactation, 
fevers and delirium or during periods 
of unusual physical exertion. 


EMERGENCY FEEDING 


In many emergencies such as fol- 
low abdominal operations, accidents 
and the inability to swallow, the pa- 
tient must be kept nourished. In such 
cases feeding by tube is resorted to, 
as described in the chapter on pre- 
operative and postoperative diets. The 
giving of blood transfusions is an- 
other way of providing nourishment 
to those who are unable to take food 
by mouth and the intravenous admin- 
istration of protein hydrolysates and 
glucose still another. See also chap- 
ter on preoperative and postoperative 
diets. 


THE PSYCHOLOGIC FACTOR 
IN FEEDING PEOPLE 


The diet may be properly pre- 
scribed, prepared and served, but if 
the patient cannot be persuaded to eat 
the food little good will be accom- 
plished. Sick people are hard to please 
and the nurse or attendant must apply 
all the psychology at her command to 
overcome preconceived prejudices and 
false notions and, most difficult of 
all, meet with sound argument the 
pseudoscientific reasoning of the neu- 
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rasthenic who has “made a study of 
his own case” and thinks he knows 
best. There are other patients who 
present an entirely different problem; 
they have little or no appetite and may 
or may not understand the necessity 
of eating. In such cases an extra effort 
should be made to tempt their appe- 
tites and persuade them to eat. The 
nurse or the dietitian will always find 
that an agreeable approach will work 
wonders with difficult patients. 

It may seem from the preceding 
paragraphs and the chapters to follow 
that a dietary regimen for a particular 
disease or condition can be planned 
and prescribed for the average case 
and applied to all cases thus affected. 
On the contrary, every patient is an 
individual with likes and dislikes, pe- 
culiar complications, special needs and 
variations in ability to utilize certain 
foods; and the diet prescription must 
take this into consideration. We there- 
fore make a plea, not for uniform, 
wholesale diet prescriptions or hard- 
and-fast rules, but for a psychologic 
understanding of and a sympathetic 
approach toward the patient, and also 
for scientific consideration of the dis- 
ease and its complications. 

It must not be forgotten that the 
appearance of the food and the tray 
may also produce a psychologic effect 
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which may determine acceptance or 
rejection of the meal. 

The economic factor is also a matter 
for consideration, especially when a 
patient is being cared for in the home. 
For a discussion of this and other 
home problems see Chapters 11 and 
1 


REVIEW QUESTIONS 


1. Illustrate the use of each one of 
the objectives of dietary treatment 
with patients you have observed. 

2. Illustrate the use of each one of 
the ways in which diets may be modi- 
fied by patients you have observed. 

3. What is the basic dietary pattern 
for planning the hospital standard 
diets? 

4. How do each one of the standard 
hospital diets differ from each other 
and from the regular diet of well 
people? 

5. Using the basic dietary pattern as 
a guide, plan a day’s menu for your- 
self, giving the specific foods included 
in each of the groups listed, also the 
additional foods necessary to supply 
the required calories. Plan a similar 
menu for a patient on a general or 
house diet, also one on a soft diet. 
Evaluate all three menus. 

6. What psychologic factors should 
be kept in mind in the feeding of 
patients? 
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Chapter Topics 


LIFE EXPECTANCY AND BODY WEIGHT 
OBESITY 

EXERCISE AND WEIGHT 

DRUGS AND WEIGHT 


LIFE EXPECTANCY AND 
BODY WEIGHT 


The question of body weight is of 
general interest today. Standards on 
this matter have changed greatly in 
the past generation for two significant 
reasons: the first reason, and_ that 
which influences many people, is the 
fact that fashion has decreed the 
slender figure; the second reason, 
based on scientific observation, is that 
studies of a large number of persons 
made by life-insurance companies have 
shown that life expectancy is in- 
fluenced to a large extent by body 
weight. 

The recent effort to avoid over- 
weight which has become general has 
had both good and bad results. It has 
in many cases led to better food selec- 
tion and to making exercise a regular 
part of the health program. At the 
same time, harm has often resulted 
when food has been cut to a low level 
by indiscriminate dieting. This is 
especially true of those under 30 years 
of age. In general, the physical con- 
dition will probably be better if 


OBESITY (CONT.) 
DIETARY CONTROL OF WEIGHT 
REDUCING DIET 
UNDERWEIGHT 
DIET FOR UNDERWEIGHT 





weight is kept above average before 
the age of 30 and under average after 
40 years. These conclusions have been 
drawn largely from statistical studies 
made by life-insurance companies that 
involved many thousands of their pol- 
icy holders. As a further result of these 
studies, tables of average heights and 
weights have been in general use as a 
means of determining normal weight 
for specified heights. These tables are 
to be found in Part Four, Table 12. 
More recently, emphasis has been 
put upon the relation of body build 
to body weight. This is determined 
by the taking of several body meas- 
urements by which the body frame is 
designated as small, medium or large. 
These tables have been designated as 
ideal weights, and are now used in 
many institutions and by many doc- 
tors. These ideal-weight tables for men 


and women are also found in Part 
Four, Table 12. 


OBESITY 


Prognosis. Obesity is defined as an 
abnormal condition due to excessive 
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deposits of fat in the body resulting 
in overweight. In diagnosing obesity, 
allowance must be made for differ- 
ences in body build and hereditary 
factors, as already stated. Evans? re- 
iterates the statement that “the ideal 
weight should at no age be considered 
greater than that for a normally built 
person of the same height and sex at 
age 30 to 35.” He further adds that a 
“maximum allowance of 10-per-cent 
variation ovet or under ideal weight, 
depending on body build, is permis- 
sible for a very few patients. If these 
criteria are not fulfilled, the storage in 
the body for inert fat is present—the 
subject is obese.” Obesity is detrimen- 
tal to the health of the individual. It 
overburdens such organs as the heart 
and the circulatory system, the liver 
and the gallbladder, and may be a pre- 

1 Evans, F. A.: Duncan’s Diseases of Me- 
tabolism, Chap. 10, Philadelphia, Saunders, 
1942. 
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disposing factor in diabetes mellitus, 
gout and arthritic conditions. It also 
increases the risk of surgery and deliy- 
ery of obstetric patients. 

Types of Obesity. This condition is 
sometimes classified according to cause 
as exogenous or endogenous obesity. 
In the exogenous type the cause is 
purely an excessive food intake, while 
the endogenous variety is due to some 
contributing factor within the body it- 
self, such as a disturbance of function 
of one or more of the ductless glands, 
including the thyroid (hypothyroid- 
ism), the pituitary (hypopituitarism) 
or the genital glands. Obesity in adults 
is usually a result of overindulgence 
in food and of sedentary habits, and 
should not be explained and excused 
by pronouncing these persons victims 
of glandular deficiencies. Obesity in 
children and adolescents is, how- 
ever, frequently of the endogenous 


type. 





obesity. (Anspach, B. M.: Gynecology, Philadelphia, Lippincott.) 
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ExeERcISsE AND WEIGHT 


Exercise is important, since it in- 
creases the oxidation of the fat. Walk- 
ing is excellent. A 300-pound man, 
walking 3 miles per hour, will con- 
sume about 330 calories, or the equiva- 
lent of 114 ounces of body fat (see 
Chap. 6). Daily gymnastic exercises 
are also effective. The only drawback 
about exercising to reduce is that the 
appetite is increased and, if entirely 
satisfied, will more than overbalance 
the calories lost in exercise. Strenuous 
exercise may be dangerous for the 
obese, especially if they are past 
middle life. The type and the amount 
of exercise should therefore depend 
upon the age and the specific condi- 
tion other than the obesity. In cardio- 
vascular diseases exercise must be 
limited. 


Drucs aND WEIGHT 


Drugs or proprietary preparations 
to decrease the weight should never be 
taken without the consent and the 
supervision of the physician. 

Several drugs have appeared on the 
market as weight-reduction products. 
Among the first ones tried was thy- 
roid extract, which, being a natural or 
physiologic product, was thought to 
be safe, but it soon proved to be quite 
the contrary, except in certain well- 
controlled situations. 

Dinitrophenol, which came into the 
limelight a few years ago as a weight- 
reducing drug, has been proven ex- 
tremely dangerous and sometimes 
fatal in its effect. It increases the meta- 
bolic rate and causes a loss of weight, 
but it is known to have an insidious 
and cumulative effect. It causes in 
some people vague and _ ill-defined 
symptoms; in others, a specific injury 
to the lens of the eye that results in 
rapid cataract formation. Publicity re- 


garding the dangers accompanying 
the use of this drug has practically 


eliminated the sale of this product. 


Reliable druggists realize the hazards 
of the promiscuous sale of such a drug 
and advise against its use. 

Benzedrine is also a drug that is 
sometimes given to impair the appe- 
tite and thus reduce the energy intake. 
This too is a dangerous drug and may 
be habit-forming. 

Common laxative salts sold under a 
variety of fancy trade names or laxa- 
tive drugs sold as harmless remedies 
all accomplish similar results—the loss 
of large volumes of water through the 
stools. The sudden weight reduction 
is due to loss of water, not fat, and 
both the water and the resulting 
weight will be regained promptly as 
soon as water is consumed. Further- 
more, permanent injury to the intes- 
tine and the digestive function may 


‘result from the repeated use of such 


drastic treatment. Proper laxative 
agents have their place in medical 
practice, but not as obesity cures. 


Dietary ControLt or WEIGHT 


Since adipose tissue is a storage for 
excess fuel food, the caloric intake 
must be lowered below the actual 
daily needs if the body is to draw 
upon and reduce its reserve supply of 
body fat. This fuel requirement may 
be especially low in the endogenous 
type of obesity, where all the body 
processes are slower than normal. 
Body fat is formed chiefly from the 
carbohydrate and the fat in the food 
eaten. 

Protein is needed at all times for 
repair of body tissue, but when this 
demand has been met the remainde- 
is used as a source of energy or heat 
production. Since protein, due to ‘ts 
specific dynamic action, stimulstes 
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more heat production per 100 calories 
of food consumed than either carbo- 
hydrate or fat, it is evident that it 
should form a relatively large portion 
of a reducing diet. One gram of pro- 
tein per kilogram of normal weight, 
or approximately 70. Gm. of protein 
per day for adults, has usually been 
regarded as the normal allowance, but 
medical men now advocate a higher 
intake. Wohl? reports better results 
with an intake of 1 to 1.5 Gm. of pro- 
tein per kilogram of body weight, as 
this allows for more meat, fish and 
eggs, all of which have a high satiety 
value. McLester * advises an intake of 
1.5 to 1.7 Gm. per kilogram of normal 
weight. 

Carbohydrate should constitute ap- 
proximately 50 per cent of the total 
calories allowed, which in a diet of 
1,200 calories would be 150 Gm. of 
carbohydrate. Fat, on the other hand, 
is the one foodstuff that in obesity can 
be reduced to a minimum. The body 
is thus forced to obtain its supply of 
fat from that stored as adipose tissue. 

Precaution should be taken to see 
that the foods supplying calories con- 
tain all the other essentials of a nor- 
mal diet, such as vitamins, minerals 
and bulk, in quantities at least equiva- 
lent to those of a normal diet, unless 
the total calories are very low, in 
which case supplements such as vita- 
mins and mineral concentrates are in- 
dicated. Thus fruits, tomatoes and 
such vegetables as spinach, lettuce, 
cauliflower, cabbage and asparagus are 
valuable in planning the reducer’s 
menu, in addition to skim milk, eggs, 
cheese, fish and lean meat as sources 
of protein. What fats are used should 


2 Wohl, M. G.: Dietotherapy, Philadelphia, 


Saunders, 1945. ate. 
8 McLester, J. S.: Nutrition and Diet in 


Health and Disease, ed. 4, Philadelphia, 
Saunders, 1943. 


consist of butter, cream, liver and egg 
yolks to supply vitamins A and D. 
Bulk or fiber is obtained from vege- 
tables and fruits, also bran and whole 
cereals, all of which help to satisfy 
hunger. i 

The satiety value of foods must be 
considered in prescribing a reducing 
diet. That “all-gone” feeling which is 
so often experienced when the food 
intake is limited may be so severe as 
to cause real discomfort and become a 
strong temptation to overstep the pre- 
scribed diet. The use of bananas in 
one recommended reducing regimen 
owes some of its virtue to the slow- 
ness with which they leave the stom- 
ach. Foods containing fat have good 
staying qualities, but they are of neces- 
sity omitted or greatly reduced and, 
consequently, any food of lower 
caloric value which gives satiety value 
to the meal should be included. Pota- 
toes are also satisfying and may be 
used in limited amounts as a substi- 
tute for bread. Desserts have satiety 
value, but they should be limited to 
gelatins with little sugar and to fresh 
fruits such as apples, peaches, pears, 
plums or bananas. 

Water may be taken in moderation 
with meals, and more freely between 
meals, unless restricted because of 
some heart or kidney complications. 
Sometimes there is retention of water 
in the tissues, especially when salt is 
taken in liberal amounts, which pre- 
vents loss of weight. 

Fuel Value. In planning a reducing 
diet, the first consideration should be 
the determination of the fuel value of 
a normal diet for the individual based 
on the normal weight for persons of 
the same height, age, sex and degree 
of activity. For adults this will vary 
from about 2,000 to 3,000 calories for 
moderate activity. The fuel value in a 
reducing diet may safely be cut one 
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fourth to one half, although it seldom 
is advisable to go below 1,200 calories, 


unless there is very close medical © 


supervision. A reduction in weight of 
114 to 2 pounds per week will usually 
result from this regimen. This rate of 
reduction should not be exceeded un- 
less by the advice of the physician. 
Occasionally a physician may pre- 
scribe a diet as low as 800 calories, 
or even less, when the patient is hos- 
pitalized or is under constant observa- 
tion. 

The following is an outline that 
may be followed in the planning of 
these diets: 


REDUCING DIET 


Reducing or Low Caloric Diet 


Characteristics: 

1. Low in caloric value—*4 to 4% of 
normal, possibly lower 

2. Low in fat and carbohydrate 

3. Normal or high protein, minerals 
and vitamins 

Foods Usually Allowed: 

Eggs and dairy products—Eggs in all 
ways except when fried or otherwise 
prepared with butter, cream or fat; 
cheese made of skimmed milk 
(Swiss and cottage cheese) 

Meats, fish and fowl—Lean roast or 
boiled beef, lean roast or boiled pork, 
broiled beefsteak, lamb chops—lean 
meat only; chicken, roast or boiled, 
turkey—lean meat only; fish, boiled 
or broiled 

Soups—Clear 
soups 

Vegetables—all kinds; potatoes may 
be used once or twice a week 


broths and _ strained 


Cereals—In limited amounts, and 
served with —milk—preferably 
skimmed 


Breads—One thin slice only at a meal 
and this preferably whole-grain or 
enriched 

Fruits—All fresh fruits 

Beverages—Buttermilk, skimmed milk, 
coffee, tea or cereal coffee, all with- 
out sugar or cream 


Desserts—Fruit, fresh or cooked (un- 
sweetened), gelatin desserts (little 
or no sugar 

Foods to Be Avoided or Used Sparingly: 

Fats—Meat fats, salad dressings, nuts, 
cream, butter (except % squaré per 
meal), fried foods and pastries 

Sweets—Sugar, candy, jellies, jams, 
honey, all sweetened fruits and des- 
serts (saccharine may be used in 
place of sugar, if desired) 

Starches—Potatoes and cereals used 
once or twice a week except when 
substituted fora slice of bread 


The chart on the following page 
based on the basic dietary pattern of 
the preceding chapter illustrates how 
modifications of the diet may be made. 
It is assumed that the dietary prescrip- 
tion calls for 1,000 calories. By check- 
ing with the basic pattern it will be 
seen that a reduction of 550 calories 
will have to be made, but in doing so 
the protein should remain above or 
near the recommended allowance of 
60 to 70 grams. A glance at the calorie . 
column shows that milk, bread, butter 
and meat are the highest in calories. 
Furthermore, by referring to Food 
Table I, Part Four, it will be noted 
that skimmed milk has approximately 
half the number of calories, yet con- 
tains the same amount of protein. So 
it would seem advisable to substitute 
skimmed milk in place of whole milk 
and thus save 163 calories. Cottage 
cheese may be substituted for part or 
all of the skimmed milk. 

Butter may be cut to 1% ounce (1 
pat), thus saving 146 calories, with no 
reduction in protein. A further reduc- 
tion may be. made by omitting the 
potato and decreasing the bread or 
cereal. If the potato is omitted, a sav- 
ing of 85 calories is affected. Two 
slices of bread with a caloric value of 
157 calories make a total of 551 calo- 
ries to be deducted from the grand 
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total of the basic pattern. This, then, 
leaves the accompanying schedule of 
foods which may be served. The nu- 
tritive values are also given. 

By an analysis of these figures it 
will be seen that the caloric values are 
as prescribed, which is of chief con- 
sideration in a reducing diet. But it 
will also be observed that the diet is 
somewhat below the recommended 
allowances in iron, thiamine and nia- 
cin, which illustrates the fact that a 
diet of such low caloric value should 
not be continued for any great length 
of time. Many physicians, however, do 
supplement the diet by the adminis- 
tration of vitamin concentrates and 
iron, in which case the diet may be 
continued for a longer time. Much 
can be done also in choosing the foods 
on the daily menu that are especially 
rich in the deficient nutrients. For 
example, liver, which is richer in iron 
and in niacin than other meats, can 
be served at least once a week as the 
meat dish, and an additional egg, 


which is also rich in iron, may be | 


served daily as the “additional pro- 
tein.” The green vegetables are espe- 
cially high in iron and should be used 
daily. 

Again referring to the reducing diet 
on page 234 the foods allowed are 
listed, showing how the general plan 
or pattern may be carried out. 

After the food items have been 
selected and evaluated, the next step 
is to divide them into the three meals, 
such as the following: 


BREAKFAST 


\%, glass orange juice 
Whole-wheat cereal 
1 glass skimmed milk 


l egg 
Coftee 


LUNCHEON 


Broth, fat-free 
3 oz. lean meat 
Carrots 

1, slice bread 
Y, pat butter 
Tea or coffee 


DINNER 


Cottage cheese 

Sliced tomatoes and cu- 
cumbers on lettuce 

V, slice bread 

V4, pat butter 

Fresh fruit 

1 glass skimrned milk 


UNDERWEIGHT 


Types of Leanness. As in obesity, 
the causes of leanness or of under- 
weight may be either exogenous or 
endogenous, the exogenous being due 
to an inadequate diet. A contributing 
factor may be excessive bodily activ- 
ity, which increases the metabolic re- 
quirements beyond the caloric value 
of the food eaten. These patients are 
usually of a so-called nervous tempera- 
ment. Other patients of the exogenous 
type are weak (asthenic leanness) 
with muscles poorly developed and 
lack stamina. 

ENDOGENOUS LEANNEss is due to 
some other contributing factor within 
the body, such as malignancy, gastro- 
intestinal disorders, chronic infectious 
diseases and endocrine disturbances. 
An increase in metabolic rate due to 
hyperthyroidism is frequently a cause 
of progressive weight loss. In such 
cases rest and medical treatment or 
surgery are indicated. 

UNDERWEIGHT OWING TO MALNUTRI- 
TION or an inadequate diet may be a 
serious condition, especially in the 
young: Growth is retarded and effi- 
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ciency impaired and, also, resistance 
to disease is reduced. It has been found 
that despite the general decrease in 
tuberculosis in the last few years, it 
has at the same time increased among 
young women between 15 and 24 
years of age. 

Underweight, like overweight, is a 
relative term, being based on the aver- 
age weight for a given height, age 
and sex. More than 10 per cent below 
the average is usually considered ab- 
normal, especially in persons under 
25, and is worthy of medical investi- 
gation. 


Diet For UNDERWEIGHT 


The usual cause of underweight is 
an inadequate diet, the inadequacy 
being due to either the quantity or 
the quality of the food supply. A de- 
ficiency in calories, protein or its com- 
ponent amino acids, minerals or vita- 
mins may produce faulty nutrition 
with loss of weight. A careful survey 
of the dietary habits of the patient 
should reveal any inadequacies. The 
most common dietary cause is insuf- 
ficient fuel value or calories to meet 
the energy requirements. Calories 
must therefore be increased. Not only 
must the normal requirement be met, 
but an increase of 400 to 800 calories 
must be made to allow for storage. 
Fifty per cent above the normal is 
sometimes prescribed. 

The diet, however, must be built up 
gradually, otherwise the patient may 
not be able to tolerate the sudden in- 
crease. Care must be taken to ascertain 
the likes and the dislikes of the pa- 
tient and to prepare the food as 
appetizingly as possible, both as to 
methods of cooking and appearance 
when served. Above all, the patient 
must be instructed as to the necessity 
for co-operating by consuming all 


food served to him. Low-calorie soups, 
salads and beverages should not be 
taken at the beginning of a meal as 
they tend to give temporary satiety 
value and diminish appetite for the 
more substantial part of the meal. 

Vitamin supplements are some- 
times prescribed, especially thiamine 
chloride for the purpose of stimulat- 
ing the appetite and improving di- 
gestion. 

The objectives of this diet are: 

1. An adequate diet, as described 
in Chapter 19. 

2. Additional calories, which may 
be obtained by (a) increasing the 
quantity of the foods listed in the 
normal pattern, by (b) increasing 
the carbohydrates and, to some extent, 
the fats, by (c) frequent feedings to 
include nourishment between meals 
and before retiring at night. 

3. An increase in protein to ap- 
proximately 100 to 125 Gm. for adults 
in order to combat the deficiency due 
to malnutrition with loss of body 
tissue. 

4, An abundance of vitamins and 
minerals, especially thiamine. 

5. A reduction in bulk if not needed 
as a laxative in favor of foods with 
higher caloric value. 

6. Easily digested foods. Carbohy- 
drate-rich foods are especially indi- 
cated, since carbohydrate is both easily 
digested and quickly converted into 
body fat. Foods rich in fat may be 
used to increase the fuel value with- 
out unduly increasing the bulk, but 
they must be used with discretion. 
Greasy foods will lessen the appetite 
of many patients, and too much fat 
in any form is frequently distasteful 
unless cleverly disguised. The un- 
cooked fats, such as cream, butter and 
salad oils, are more easily digested 


than fried foods. 
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HIGH CALORIC DIET FOR UNDERWEIGHT 


Characteristics: 
1. High in caloric value—25-50 per — 
cent 
2. High in protein (100-125 Gm. for 
adults) 


3. Nourishment may be served _be- 
tween meals and before retiring 

4. High in vitamins, especially vitamin 
B complex 


Foods Allowed: 

Eggs and dairy products—Milk and 
cream in abundance, eggs in all 
styles, cheeses of all kinds. 

Meats, fish and fowl—All meats 
(bacon and fat meats are particu- 
larly indicated), fish and fowl 

Soups—Preferably creamed or thick 
soups 

Vegetables—All vegetables, including 
potatoes 

Salads—All salads, oil dressings being 
especially desirable 

Fats—All; butter used freely 

Cereals—All cereals 

Italian pastes—All kinds 

Breads—Whole-grains or enriched 

Beverages—Tea, coffee, cocoa, served 
with cream and sugar, fruit juices, 
malted preparations 

Fruits—All fresh and cooked fruits, 
jellies, jams and marmalades 

Desserts—Ice cream, custards, tapioca 
and rice puddings, cake, fruit des- 
serts, simple desserts of all kinds, 
candy with meals if desired 

Vitamin concentrates—Wheat germ, 
brewer’s yeast (if ordered by the 
physician) 


It will be noted that the above diet 
is a house or regular diet supple- 
mented with cream, extra butter, high 
caloric desserts and nourishment be- 
tween meals, 


The nutritional value of the high 
caloric diet is easily determined by 
following the plan given on a pre- 
vious page for the low caloric or re- 
ducing diet. It will be necessary, how- 
ever, to add to the basic formula 
rather than subtract. Extra butter, 
cream, sugar and other sweets, as well 
as desserts, should be added in suf- 
ficient amount to meet the required 
number of calories prescribed. 


REVIEW QUESTIONS 


1. What reasons could you give an 
obese person to impress him with the 
need of losing weight? 

2. What is the fundamental cause 
of obesity? 

3. Plan a diet of 1,200 calories for 
one day. Show how it meets all the 
requirements for adequate nutrition. 

4. What foods are of value in a low 
caloric diet to give it high satiety 
value? 

5. What things besides diet are 
helpful to bring about reduction of 
weight? What things may be harm- 
ful? 

6. What are some of the reasons 
for a person’s being underweight? 

7. What additions can you make to 
a regular diet to increase it by 1,000 
calories? 

8. A patient who should weigh 140 
pounds is 25 pounds underweight. He 
says he eats a lot but just cannot gain 
weight. What advice would you give 
him about the diet he should follow? 
Plan a diet for him for a week. 
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GENERAL DISCUSSION 


Fever is a condition that is char- 
acterized by an elevation of body tem- 
perature above that of the normal. It 
is due to an imbalance between heat 
production and heat elimination. In- 
creased heat production alone will not 
cause a rise of body temperature. It 
has been shown that when one is 
engaged in strenuous exercise, even 
though the body has burned up much 
of its fuel food supply, the heat thus 
produced is lost through perspiration, 
evaporation and radiation from the 
skin. This balance is maintained 
through the autonomic reflex nerve 
centers and the endocrine system. 
When abnormal conditions such as in- 
fection or tissue damage in surgery 
prevail, this control is disturbed and 
fever then results. The condition is not 
therefore necessarily the result of ex- 
cessive heat production, but rather the 
retention of an undue proportion of 
the heat produced. , 

Fever is always accompanied by an 
increase in metabolism. In most febrile 
conditions the metabolic rate is in- 
creased 7 per cent for each degree 


Fahrenheit. As a result, the carbohy- 
drate stores are burned and there is 
destruction of body proteins. There is 
also a loss of body fluids and salts, 
especially sodium chloride. In plan- 
ning the diet for such cases, these 
factors must be kept in mind. 

Infections are by far the most fre- 
quent causes of the imbalance be- 
tween heat production and heat loss 
as already described. 

Types of Fevers. There are fevers of 
short duration, known as acute, such 
as occur with colds, grippe, influenza 
and pneumonia, while others “run a 
course” or are of longer duration and 
are known as subacute. Typhoid fever 
and subacute bacterial endocarditis, as 
well as certain types of pneumonia, 
are examples of the latter type. There 
are fevers which may last for months 
and even years, and may therefore be 
classed as chronic. Tuberculosis is the 
outstanding fever of this type. 

If the fever is caused by infection, 
the degree of its severity usually indi- 
cates the intensity of the infection or 
the amount of toxin produced by the 
bacteria. As already indicated, the 
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height of the fever is often propor- 
tional to the intensity of infection. 


Whatever the cause, the intensity or © 


the duration of the fever, the mecha- 
nism involved is the disturbed balance 
between heat production and_ heat 
loss. This may be due to an increase 
of heat production, to a decrease in 
the facilities for the discharge of heat 
produced, or to a combination of both 
conditions. 


ACUTE FEBRILE CONDITIONS 


Etiology and Symptoms. In acute 
febrile conditions resulting from in- 
fections or trauma, as in surgery or 
burns, both the energy metabolism 
and the protein metabolism are in- 
creased. The longer the fever lasts and 
the greater the elevation of the tem- 
perature, the greater will be the loss 
of protein from the blood and from 
the body tissues. This will be excreted 
chiefly in the urine in the form of 
nitrogen and its compounds. Body 
fluids also are lost, likewise the salts 
or minerals of the blood and the 
tissues. 


Dietary TREATMENT 


Because of the increased metabolism 
and the destruction of body protein, it 
will be necessary, sooner or later, to 
increase both the caloric and the pro- 
tein intake, But since the digestion is 
also disturbed, and because the fever 
is of short duration, it is often advis- 
able to disregard these needs for a few 
days in order to lessen the work of 
the gastro-intestinal tract. A diet con- 
sisting of 1,200 to 2,000 calories, ad- 
justed somewhat to the appetite of the 
patient, will suffice through the early 
acute state of the fever. It is impor- 
tant, of course, that the food should 
be easily digested, that the feedings 


should be small and frequent, and 
that the protein should be adequate. 

It is also now known that protein 
is essential in combating infection, 
since the antibodies which combat in- 
fection are proteins and are therefore 
dependent upon protein food intake. 
Because of this, high protein feedings 
should be given as early as possible in 
the treatment of the disease, and they 
should be increased to meet the de- 
mands of the illness (see high protein 
recipes in chapters on beverages and 
desserts—Part Three). 

The liquid diet, page 226, is usually 
prescribed because the food is quickly 
and easily digested and is devoid of 
irritating substances. Another equally 
important reason is that in this way 
the fluid intake is increased. Three to 
four quarts of liquid per day are often 
prescribed in order to facilitate the 
elimination of the toxins resulting 
from the infection. Fruit juices, in- 
cluding lemon, orange, pineapple, to- 
mato and grapefruit juices, are given 
frequently. Tea and coffee (not too 
strong) with cream and sugar may be 
given two or three times a day. Car- 
bonated fluids may often be used to 
lend variety and to increase fluid con- 
sumption. 

Strained soups are important as con- 
veyors of vegetables and other food- 
stuffs, including salt (sodium chlo- 
ride), which may be used to replace 
the body losses and water as well. 

Milk, of course, is an excellent 
foundation for a liquid diet. Its im- 
portance has been noted in previous 
chapters. The addition of lactose, glu- 
cose, or cane sugar not only increases 
the caloric value but improves the 
flavor. Gruels, with or without milk, 
are also important. Feedings should 
be given every two hours. During 
convalescence certain solid foods, such 
as crisp toast with butter, toasted 





breakfast cereals (without bran), soft- 
cooked eggs, baked or mashed pota- 
toes, and, later, vegetable purées, may 
be added. In other words, the liquid 
diet is followed by a soft diet, later by 
a light diet, and as soon as possible by 
a normal diet. If there has been loss 
of weight, it is advisable to give a high 
protein, high caloric diet. If the weight 
and protein loss has been considerable, 
the protein intake should be two to 
three times the normal requirement. 


SUBACUTE FEVERS 


Incidence. The subacute fevers or 
the longer fevers that “run a course” 
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Coleman? and Shaffer,? which at the 
time was considered revolutionary, 
since the previous practice was to 
“starve a fever.” 


TypHorw Fever 


Typhoid fever is an infectious dis- 
ease caused by the typhoid bacterium, 
which is usually transmitted by water 
polluted with intestinal wastes. [t may, 
however, be conveyed through the 
milk supply, either because of con- 
tamination by a carrier working at 
the dairy or because the milk contain- 
ers have been washed with contami- 
nated water. This disease has also been 





Fic. 51. Lining of intestine showing Peyer’s patches and solitary follicles in 
typhoid fever. (Army Medical Museum 35073.) (Karsner.) 


are not so prevalent as they were in 
the early part of this century when 
the mortality from such fevers was 
high. Since then the incidence has 
been greatly lessened by the sanitary 
control of food and the water supply 
which has been exercised under local, 
state and national departments of 
health. (See Chap. 14 which deals 
with food hygiene.) 

Although typhoid fever is rather 
rarely seen now, it 1s, however, typical 
of the subacute fevers—for example, 
certain types of pneumonia which re- 
quire the high caloric diet. This was 
developed through the research of 


spread through oysters grown in sew- 
age-polluted water and occasionally 
through other foods. 

Symptoms. Typhoid fever is accom- 
panied by high temperature, prostra- 
tion and sometimes by diarrhea or 
constipation. Lymph nodules and por- 
tions of the intestinal tract are highly 
inflamed due to ulceration of a certain 
portion of the walls, known as Peyer’s 
patches. The ulceration may be so 
severe as to cause hemorrhage and 
even perforation of the intestinal wall. 


1Coleman, Warren: J.A.M.A. 69:329 
1917. 


2 Shaffer, P. A.: J-A.M.A. 52:974, 1908. 
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It is also accompanied by greatly in- 
creased protein metabolism and total 
energy metabolism. Lusk and Du Bois 
found that the energy metabolism was 
increased 40 to 50 per cent above the 
basal rate of metabolism—10 per cent 
for toxic destruction of body protein; 
10 to 30 per cent for activity due to 
restlessness; and 10 per cent for the 
specific dynamic effect of food, the 
last being the same as in normal con- 
ditions. 


DIETARY TREATMENT 
Characteristics of Diet 


From the foregoing statement of 
conditions it is apparent that the diet 
in typhoid fever should possess the 
following characteristics: 

1. The diet should consist of soft 
and liquid foods. For the first few 
days the diet usually consists of liquids 
of high caloric value given hourly or 
every 2 hours. 

2. The diet should be free from ir- 
ritating substances, for skins, seeds 
and indigestible substances may cause 
hemorrhage or perforation, which 
may end fatally. Even gruels should 
be strained. 

3. The diet should be high in calo- 
ries. Coleman and Shaffer found that 
they obtained the best results when 
3,000 to 6,000 calories were consumed 
daily—3,000 calories in the early stages, 
this amount being increased grad- 
ually through convalescence. Others 
state that approximately 3,000 calories 
should be given. It is necessary to in- 
crease the caloric intake gradually. 
“Starve a fever” is one of the many 
dictums that the searchlight of science 
has proven to be false. 

4. The diet should be relatively 
high in protein. There is a great loss 
of body tissue because of the increased 
protein metabolism. This loss may be 


spared, however, providing the pro- 
tein intake makes up the deficiency. 


- It is generally recommended that the 


daily protein ration should not fall 
below 100 Gm. for adults. Many pre- 
scriptions now call for 150 or more 
grams per day. It must be in an easily 
digested form, however. Milk and 
egg dishes should form the basis of 
the protein ration. If necessary, pro- 
tein hydrolysates may also be given 
either orally or parenterally (see page 
251, Chap. 20). 

5. The diet should supply from 250 
to 400 Gm. of carbohydrate. A diet 
high in carbohydrate protects against 
the burning of body protein. Lactose 
and glucose taste less sweet than ordi- 
nary cane sugar and may be taken in 
larger quantities without disturbing 
the appetite. Malt sugar and dextrin 
preparations are also advantageous. In 
some cases an excess of carbohydrate 
may cause gas formation or tym- 
panites, in which case it should be 
reduced and additional protein or fat 
given. 

6. The diet should supply from 100 
to 250 Gm. of fat and may in excep- 
tional instances be increased to 300 
Gm. It should be in a form that is 
readily digested. Emulsified fat such 
as that found in cream and in egg 
yolk is best adapted to meet the needs 
of the fever patient. Butter may also 
be used. It is important, however, that 
the patient be watched carefully, as an 
excess of fat may cause digestive dis- 
turbances that result in diarrhea. 

7. The diet should contain an 
abundance of liquid, consisting of 
milk, cream, fruit juices and other 
beverages. Coffee, tea, cocoa, and 
ginger ale should be served with 
cream to add to the caloric value. At 
least 2 quarts of fluids should be given 
daily. 
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8. Foods Allowed: 

Cereals and Breads: Cooked, re- 
fined or white cereals, such as farina, 
cream of wheat or rice and prepared 
cereals without roughage, such as 
cornflakes, rice krispies or puffed rice; 
white bread (toasted if desired); 
white crackers. 

Fruits: Fruit juices, applesauce, 
fruit purées, jelly, ripe bananas. 

Vegetables: Potatoes, baked or 
mashed, strained carrots, peas, celery, 
asparagus, spinach, tomatoes or as- 
paragus, to be used as a basis for 
cream soups. 

Eggs: Soft boiled, poached, eggnog. 

Dairy Products: Milk, malted milk, 
cream, butter, cream cheese, cottage 
cheese. 

Desserts: Ice cream, without fruits 
and nuts, sherbet, custard, junket, 
puddings—rice, cornstarch, tapioca— 
and bread, plain gelatin, without 
fruits or nuts. 

Beverages: Tea, coffee, cocoa, cof- 
fee substitutes, preferably served with 
cream, and ginger ale. 

9. The feedings should be regular 
and at frequent intervals, usually 2 or 
3 hours apart. 

10. Foods to Be Avoided: 

Meats, fish and poultry (until a soft 
diet is permitted). 

Hard cheeses if rich or strongly 
flavored. 

Nuts and legumes. 

All fried foods and all pastries. 

All coarse cereals and breads (espe- 
cially bran preparations). 

Vegetables, except potatoes and 
those that are strained. 

Fruits, except those listed above. 


A Typical Diet 


Although much of the research 
work with typhoid fever was done 
many years ago by Coleman and 


others, their work remains classic. 
Coleman’s diet began with 8 feedings 
of a milk, cream and lactose mixture, 
the proportions being gradually in- 
creased so that the total calories 
ranged from 1,000 to 3,900. Following 
the milk, cream and lactose mixture, 
additional foods such as eggs, refined 
cereals, milk toast, custard, mashed 
potato and applesauce were given as 
rapidly as the patient’s condition 
would permit. 

With some modifications, the ty- 
phoid diet of today is based on Cole- 
man’s work. The chief difference is 
that a higher protein intake is now 
considered essential. 

The following diet* is typical of 
the treatment now given typhoid-fever 
patients: 


3,000 Calorie Soft and Liquid Typhotd- 
Fever Diet 


Calories 


6 a.m. Orange Albumin ....... 320 
Orange juice, 8 ounces 
Lactose, 2 tablespoons 
Cane sugar, 1 teaspoon 
Egg white, 1 
Baas Grud Teese. scons ray a8 370 
Strained cereal, 34 cup 
Sugar, | tablespoon 
Cream, 4 ounces 


1D (ater, Eeprnog (Gewese «0avias 198 
Milk, 5 ounces 
Egg, 1 
Sugar, 1 teaspoon 

12 Noon. Milk Toast ........-- ph 


Bread (toasted), 2 slices 
Milk, 8 ounces 
Sugar, | teaspoon 
Jtinct A. nd NG yea ween cnowe 259 
Milk, 8 ounces 
Cream, 2 ounces 
Sugar, | tablespoon 
Rennet tablet, 1 


8 Diet Manual, prepared by the Depart- 
ment of Nutrition, University of Kansas Hos- 
pitals, Lawrence, Kansas, Univ. Kansas Press 


1945. 
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2 p.m. Cocoa, hot or cold ..... 262 
Cocoa, 2 texepioons 
Water, 1 cup 
Cream, 3 ounces 
Sugar, 2 teaspoons 
Ape. 1c (Creagn. steieate divine ate 480 
Cream, 4 ounces 
Milk, 2 ounces 
Sugar, 4 tablespoons 
6 p.m. Cream Celery Soup ..... 330 
Strained celery, 14 cup 
Cream, 3 ounces 
Milk, 3 ounces 
Butter, 1 tablespoon 
Sr pone.; Gustard ees oxcle erences « 366 
Egg, | 
Milk, 3 ounces 
Cream, 3 ounces 
Sugar, | tablespoon 
MIDNIGHT. | cup hot cocoa 
AS rADOV Gry. stra aceeic uss Frew 262 





As the condition of the patient per- 
mits, other foods are added. After a 
few days on a liquid diet, foods from 
the soft diet are added, as illustrated 
by the liquid and soft diet given above. 
Later a full soft diet is given, still later 
the light or convalescent diet, and, 
finally, the full or regular diet. (Con- 
sult table of standard diets in Chapter 
19.) These diets, however, are made 
high caloric also by the addition of 
high caloric beverages (see Chap. 
37). As convalescence proceeds, the 
number of feedings will be reduced 
from the 8 to 10 small feedings daily 
(as in the liquid diet) to 4 or 5 larger 
feedings daily. 


CHRONIC FEVERS AND 
INFECTIONS 


The regular afternoon fever, con- 
tinuing perhaps for a long period of 
time, is usually the symptom which 
causes the tuberculous patient to seek 
medical aid. This elevation of tem- 


perature may continue for months and 
even years, thus becoming, indeed, a 


* chronic condition. 


‘TUBERCULOSIS 


Etiology and Symptoms. Of the 
chronic infections one of the most 
dreaded is tuberculosis—a malady 
from which the human race has suf- 
fered long. Volumes have been writ- 
ten about it and it still engages the 
interest of hundreds of specialists in 
the medical profession. The infection 
is due to the tubercle bacillus, which 
may affect any or all tissues of the 
body, but the lungs are more com- 
monly affected. Pulmonary tubercu- 
losis is characterized by the elevation 
of temperature already mentioned, by 
coughing and expectoration, by loss of 
weight and strength, and by alternat- 
ing periods of activity and remission 
of symptoms. 


DIETARY TREATMENT 


Proper feeding is highly important 
in treatment. There has been some 
difference of opinion, however, as to 
what is the best type of diet. At one 
time a very high protein diet was 
recommended. Not only were large 
quantities of meat (chiefly raw) 
served, but, in addition, from 3 to 12 
eggs per day and from 1 to 3 quarts 
of milk. Another diet in use at one 
time introduced a very large amount 
of fat on account of its theoretical 
specific effect. 

It is now believed that the caloric 
intake should be sufficient only to 
maintain body weight at normal or 
slightly above normal: that is, from 
2,500 to 2,800 calories for a patient 
at bed rest; to 3,000 calories for the 
ambulatory patient. It is known that 
the basal metabolism of the tubercu- 
lous patient is increased only mod: 
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erately and that destruction of body 
tissues (protein) is not so marked as 
in typhoid fever. Nevertheless, the 
protein intake should be liberal, aver- 
aging from 75 to 125 Gm. per day 
for adults. Carbohydrates are believed 
to increase the respiratory volume and 
therefore the work of the lungs; hence 


Additions of the fat-soluble vitamins 
are also important. Vitamin D is be- 
lieved to be essential because of its 
effect on the absorption and the reten- 
tion of calcium. Vitamin K is also 
needed because of its role in the 
production of prothrombin, which in 
turn helps prevent hemoptysis or 





Fic. 52. Soured milk, known as yoghurt, is a staple article of diet in Turkey 
and the Near East. A lemon is used as a stopper for the milk bottles by this 
vender in Istanbul. Yoghurt and similar preparations are valuable in typhoid, 
tuberculosis and other fevers. 


they are restricted to some extent. Fats 
do not increase the work of the lungs 
and are therefore given in generous 
amounts, the amount being adjusted 
to the ability of the patient to digest 
fat. 

Recent findings‘ indicate that the 
tuberculous patient requires vitamin 
C in much larger quantity than a 
normal person. This may be given in 
concentrated form intravenously, but 
the diet should also provide it in lib- 
eral amounts. 

4Sweency, H. C., et al.: J.AM.A. 
116:469, 1941. 


bleeding from the lungs. Vitamin A 
is also important. Foods rich in these 
vitamins should form an important 
part of the diet. Of course the vitamins 
of the B complex are also necessary, as 
in all normal diets. 

Of the foods especially indicated in 
tuberculosis, milk stands at the head 
of the list because of its high content 
of excellent protein, calcium and vita- 
mins. At Jeast a quart a day should 
be consumed. This may be taken in 
almost any form desired. The cultured 
milks, such as acidophilus milk, 
yoghurt, or even buttermilk, are fre- 
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3,000 CALORIE DIET FOR TUBERCULOSIS 


Menu 
Breakfast 


Dy Urn Clit sxc ngiie Cees score 
DE wos tos cps A Was ee gies ae 
a .Shicées toast: (chiti}si% figle = anew 
1 Serving cereal (small)............. 
ME Writ ae RR Pe ate he er 
4 Cap.creatn (20%) rea sa 
2. Patsbutter... ccna ee eee eis 
1 Tessnoon sugars 1a See es ee 


Midmorning Nourishment 


1 Glass malted milk made with milk... 


Dinner 
1 Cup consommé Julienne 


GUE Vereta ie tee emir cele ever es 
1 Serving roast: beeiss. 6s ids s os tk 
1 Serving mashed potato............ 
D Serving stu Deans.c an oe acs 
1 Serving head lettuces. 2-2. 4.75... 
1 Teaspoon olive oil....'............. 
1. Cloveriear toll fete vite oe tle ses 
1 Pat Hustter 5 wos oe ies tie 
1. Ounce cream (359%) 1. ealsas an ses 
1 Medium baked apple.............. 
iT easpoen SUSAT aa o 9.5 e oe ane 


1 Cup coffee 


Midafternoon Nourishment 


Supper 


1 Cup cream of mushroom soup...... 
1 Serving canned fish with........... 
lettuce and tomato... 2:69.) ie 
1 Teaspoon mayonnaise............. 
1 Stuffed baked potato with......... 
AIMGTICAN, CHEESES: 4d. .a4., oy ite 


we Cup cream (20%) 168 seen cee 
1 Serving milk sherbet............... 
1 Serving sponge cake (small)........ 
LL eB DOnE BUGEE ss aut fe eee, 


1 Cup coffee 


Evening Nourishment 


Amount 
Gm. 


Protein 


. — 
NO PH PWR 


Ld 


96 


Fat 


12 


— 


- ‘ 
— NOOR UNE: UM 


—s 
n 
ol he 


Carb. 


10 
1 
21 
10 
5 
2 


5 


26 


280 


Calories 








quently more easily digested than 
sweet milk, and have at least the ad- 
vantage of introducing variety into the 
diet. 

Eggs in moderation are also de- 
sirable and may be taken in any easily 
digested form. Soft-cooked eggs are 
more quickly digested than raw eggs. 
Meat, fish, poultry and cheese should 
be used freely in the diet. Fat in the 
emulsified form is preferable to the 
free fats; therefore, as already stated, 
cream, butter and egg yolks should 
form a prominent part of the fat re- 
quirements. Fruits and the easily di- 
gested vegetables should be included 
because of their laxative properties and 
richness in vitamins and in mineral 
salts. If constipation needs to be cor- 
rected, further additions of a laxative 
nature may be made. The food should 
be simple and easily digested. 

It should always be remembered 
that the appetite of the tuberculous 
patient is very likely to be capricious, 
due to the toxic products of the dis- 
ease. For this reason constant care 
should be given to the variety and the 
attractiveness of his diet. 

The diet for pulmonary tuberculosis 
should have the following character- 
istics: 

1. Caloric value slightly above nor- 
mal, or sufficient to maintain weight 
at normal or slightly above 

2. Protein 75-125 Gm. 

3. Fat somewhat higher than nor- 
mal and in easily digested form 
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4. High calcium content 

5. High content of vitamins, espe- 
cially A, D and K; also ascorbic acid 

6. Nourishment between meals and 
before retiring, and 

7. It should be on the basis of the 
light diet (see Chap. 19). 

Typical Diet. On the opposite page 
is a day’s diet for a patient requiring 
3,000 calories and approximately 100 
Gm. of protein. 


REVIEW QUESTIONS 


1. Why does an athlete not have a 
fever although he expends a great deal 
of energy? 

2. A patient has a basal caloric re- 
quirement of 1,800 calories and he is 
running a temperature of 104°. How 
many more calories will he need be- 
cause of this temperature? What else 
will increase his caloric needs? 

3. What are the characteristics of 
the diet used for typhoid fever? Ex- 
plain the reason for each one. 

4. What should be considered in 
the feeding of patients with tubercu- 
losis? 

5. Plan a diet of 4,000 calories for 
a patient for 1 day. 

6. Suggest 5 different high caloric 
in-between meal feedings that a pa- 
tient may use to increase his caloric 
intake. 

7. What additions can be made 
to the regular diet to increase the 
calories? 
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Deficiency Diseases 


Chapter Topics 


GENERAL CONCEPT OF DEFICIENCIES 
DEFICIENCY DISEASES AND RELATED 
CONDITIONS 
PROTEIN DEFICIENCIES, STARVATION 
AND NUTRITIONAL EDEMA 
DISORDERS DUE TO VITAMIN A DE- 
FICIENCY 


NIGHT BLINDNESS (NYCTALOPIA) 


AND GLARE BLINDNESS (HEM- 
ERALOPIA ), XEROSIS, XEROPH- 
THALMIA AND OTHER CONDI- 
TIONS 

BERIBERI AND OTHER DISORDERS DUE 
TO THIAMINE DEFICIENCY 


GENERAL CONCEPT OF 
DEFICIENCIES 


The recognition of deficiency dis- 
eases antedated in most cases discoy- 
ery of the food deficiency responsible 
for the clinical picture. Only after a 
study of the pathologic state resulting 
from a controlled or measured def- 
ciency of a specific food factor has it 
been possible to define the functions 
of that factor in normal tissue. A study 
of protein, minerals and vitamins 
should precede and should be re- 
viewed in connection with the study 
of this chapter. (See Chaps. 5, 7 and 
8.) 

A deficiency disease or state in the 
broadest sense is any pathologic or 


DEFICIENCY DISEASES 


AND RELATED 
CONDITIONS ( CONT.) 
PELLAGRA AND. RELATED DEFICIEN- 
CIES 
RIBOFLAVIN DEFICIENCY 
SCURVY AND OTHER EVIDENCE OF 
ASCORBIC ACID DEFICIENCY 
RICKETS 
OSTEOMALACIA 
DENTAL CARIES 
HEMORRHAGIC DISEASE OF INFANTS 
NUTRITIONAL ANEMIA 
SIMPLE OR ENDEMIC GOITER 
EARLY DIAGNOSIS AND TREATMENT OF 
NUTRITIONAL FAILURE 





subnormal condition for which some 
specific food deficiency is wholly or 
partially responsible. A deficiency dis- 
ease may involve a secondary infection 
or metabolic disturbance which makes 
it difficult to draw a distinct line be- 
tween types of diseases. A deficiency 
state may lower resistance to infection, 
and certain infections and metabolic 
disturbance may bring about defi- 
ciency states by interfering with nor- 
mal absorption and utilization of nu- 
trients. The latter situation is known 
as conditioned malnutrition. 

Many diseases not classed as defi- 
ciency diseases may be aggravated or 
even initiated by malnutrition. New 
concepts of this type have come from 
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wartime and postwar findings among 
malnourished peoples. Increases in 
cases of intestinal diseases, ulcer and 
hernia were associated with under- 
nutrition in Holland in the winter of 
1944-1945. 

While specific deficiency diseases are 
emphasized in this chapter, mild and 
chronic deficiencies, more often-en- 
countered as secondary to other condi- 
tions, are also mentioned. Under- 
weight and undernutrition due to lack 
of sufficient quantity of food have also 
been discussed in Chapter 20. Early 
diagnosis and treatment of nutritional 
deficiencies are discussed briefly later 
in this chapter. 

Deficiency diseases are frequently 
the result of multiple deficiencies and 
the complex syndrome is difficult to 
diagnose. Usually, however, a specific 
disease entity is associated with some 
one factor more than with others. 
Such diseases are so classified in this 
chapter for convenience, but the read- 
er’s attention is called to the multiple 
nature of deficiencies. 


DEFICIENCY DISEASES AND 
RELATED CONDITIONS 


ProtEIN DeFIcIENCIES, STARVATION 
AND NutTRITIONAL EDEMA 


Incidence. The severe condition of 
starvation edema is seldom encoun- 
tered, except. during wars or famines, 
when there are prolonged food short- 
ages. The condition has been reported 
in the histories of most wars: it was 
common in Europe in the First World 
War, and it has been again reported 
during and since the Second World 
War. In the winter of 1944-1945 in 
nine cities and several smaller com- 
munities in North Holland there were 


1 Stare, F. J.: Nutrition Rev. 3:225, 1945. 


~ 


as many as 125,000 cases of hunger 
edema, not including infants.” 

This report and others from war 
zones indicated that the occurrence 
and the severity of the edema were not 
closely related to the degree of protein 
deficiency, although formerly the two 
conditions were closely associated. 
Typical starvation edema was more 
apt to be the manifestation of starva- 
tion in adults, while in children 
growth was stunted. 

Severe hypoproteinemia with or 
without edema is most apt to occur 
under war and famine conditions also, 
but the full significance of the condi- 
tion has only recently come to be ap- 
preciated. Well-controlled laboratory 
observations * on men restricted to 
starvation rations have demonstrated 
the resulting syndrome, the counter- 
part of which was so frequently en- 
countered in war-torn countries. The 
diet and the treatment most advan- 
tageous for recovery were also studied 
under controlled conditions. 

Protein deficiency may occur with- 
out starvation, and actually is a com- 
mon complication of debilitating dis- 
ease. It may occur following surgery, 
wounds and severe burns, and it is not 
an uncommon accompaniment of gas- 
tric ulcers and liver and kidney dis- 
eases. It may also be a complication of 
pregnancy. 

Etiology. Starvation or hunger 
edema was formerly attributed to a 
lack of protein exaggerated by a simul- 
taneous shortage of calories. There is 
still a close relationship between these 
conditions, but nutritional edema can- 
not be entirely explained as due to a 
low serum protein with resulting up- 
set balance of osmotic pressure be- 
tween the cells and the body fluids. It 

2 Ibid. 

3 Keys, Ancel: J. Am. Dietet. A. 22:582, 
1946. 


250 Diet in Disease 





is more likely due to some change in 
permeability of the capillary walls 
either toxic in character or of un- 
known origin. It is most frequently 
encountered in starvation, and it dis- 
appears when adequate food is given. 

Protein, which is almost always in 
short supply under famine conditions, 
may also be deficient at other times. It 
has long been recognized that protein 
is indispensable as a constituent of 
body cells and fluids and. as a regu- 
lator (see Chap. 5). Only recently has 
science demonstrated the clinical pic- 
ture of protein deficiency and the sey- 
eral ways in which it may occur. 

Youmans * lists the following con- 
ditions as causes of protein deficiency: 

1. Deficient intake of protein as re- 
lated to quantity and to quality (essen- 
tial amino acids). 

2. Failure of absorption or utiliza- 
tion, as in gastro-intestinal diseases. 

3. Abnormal destruction or loss 
from the body, as in nephrosis, when 
large quantities of albumin are ex- 
creted by the kidneys, and in severe 
burns, when the exudate continues for 
some time. 

Youmans also points out the im- 
portance of the caloric intake when he 
says “of almost greater importance in 
some cases than the actual amounts of 
protein is the caloric intake. This is 
because protein is burned for heat 
(calories) in the absence of sufficient 
fat and carbohydrates to supply energy 
requirements. When the amount of 
protein in the diet is near minimal, the 
use of some of it for fuel may make 
the supply inadequate, and amounts 
which appear adequate may actually 
be insufficient.” 

Symptoms and Pathology. When 
protein deficiency occurs, various 
symptoms such as loss of weight, 


4 Youmans, J. B.: J.A.M.A. 128:439, 1945, 


strength and appetite may be noticed. 
But since these are characteristic of 


“many diseases, it becomes necessary to 


resort to laboratory tests to determine 
the deficiency. The blood is tested for 
total nitrogen and for the serum pro- 
teins—albumin and the globulin frac- 
tions. If these are below normal, a de- 
ficiency is indicated. If both the al- 
bumin and the globulin fractions are 
low, the condition is described as hy- 
poproteinemia, but if the albumin 
fraction is especially low, while the 
globulin fraction is fairly normal, the 
condition is known as hypo-albumi- 
nemia. 

Urine tests may reveal a seepage of 
albumin into the urine, which of 
course is a source of depletion of the 
body protein, since a loss of 1 Gm. of 
albumin indicates a loss of 30 Gm. of 
body protein. Nausea and vomiting 
may also result in the loss of pro- 
tein through decreased intake. Micro- 
scopic examination of tissue protein 
has revealed tissue damage which 
after long periods of deficiency or 
starvation it may require many 
months to restore to normal. Full re- 
covery may never occur. 

Edema accompanying prolonged 
starvation has characteristics of clini- 
cal significance. According to You- 
mans: 

The edema, although not the 
earliest result of protein deficiency, in 
our present state of knowledge is 
about the first clinical sign of the de- 
ficiency. One of the characteristics of 
the edema is its lack of association 
with symptoms suggesting other causes 
of edema, notably heart and kidney 
disease. . . . The edema is strikingly 
dependent on posture, confined to or 
greatest in dependent parts and, espe- 
cially in the mild or early stages, shift- 
ing from part to part with posture, 
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present in the hands and face in the 
morning and in the legs at night. 

In the mild form the edema is 
usually painless and bilateral, and de- 
velops gradually. There may be an 
increase in weight, any loss of body 
tissue being masked by the edema. 
Weakness, lassitude and mental de- 
pression are common, and there is 
likely to be polyuria, especially noc- 
turia. When other disease symptoms 
are present they are apt to overshadow 
those due to protein deficiency. 

Children deprived of adequate food 
with protein markedly deficient be- 
come emaciated and growth is defi- 
nitely retarded. Occasionally they 
show some evidence of edema, but it 
is less marked than in adults. Even 
after they have been receiving ade- 
quate food long enough to have re- 
gained average weight for height they 
are still under height for their age. 
One relief worker reported surprise 
upon learning that a little fellow who 
appeared to be about 8 years old was 
actually 12, and this happens repeat- 
edly. On the other hand, the facial 
expression of such children is too ma- 
ture for their age. 

Treatment. An adequate diet with 
abundant calories and a liberal quan- 
tity of good-quality protein might 
seem to be the obvious and the only 
treatment necessary for recovery from 
the symptoms of starvation and pro- 
tein deprivation, but it is not quite 
so simple. People who have been de- 
prived of food or who have had 1,000 
calories or less for extended periods 
have a decreased capacity for food and 
must be provided with a graduated 
increase in food of the right kind. 
The tolerance for fat is usually low, 
causing diarrhea or increasing that 
already present. In the rehabilitation 
of Dutch children in England they 


were given 1,800 calories the first day 


and this was increased to 2,400 only 
at the end of the first week. 

It is obvious that in cases of pro- 
tein deficiency a high protein intake 
should be provided as soon as it can 
be tolerated, also a high caloric intake 
to prevent body and food proteins 
from being used as sources of energy. 
While 70 Gm. of protein are consid- 
ered normal for an adult, two to three 
times this amount is usually pre- 
scribed and in critical cases even 300 
Gm. are sometimes given. 

If possible, the protein should be 
given by mouth in the form of foods 
such as are listed in Chapter 5. Dried 
milk products and eggs are especially 
desirable as sources of protein for be- 
tween-meal feedings (see Chaps. 37, 
38 and 43). In case the patient is 
unable to eat the required amount, 
it may be necessary to resort to tube 
feeding; and in critical cases intra- 
venous feedings may be necessary, in 
which case amino acids in the form 
of a protein hydrolysate obtained by 
an enzymatic digest of protein may 
be substituted for the food protein or 
may be given in addition to it. Amino 
acids may also be given orally as a 
supplement, in which case they may 
be given in water alone or with a mix- 
ture of glucose, salt and vitamins, and 
sometimes minerals such as iron, 

In the treatment of severe emacia- 
tion and protein starvation in Europe 
Pollack ® found that extreme cases did 
not respond well to the use of protein 
hydrolysates either orally or intrave- 
nously. They did make remarkable 
recoveries on thick eggnog mixtures 
made from dry skim milk and dried 
eggs. In these cases the irritable di- 
gestive tract and the weakened heart 
condition made the body incapable 
of tolerating the hydrolysate, which 

5 Pollack, H.: J. Am. Dietet. A, 23:410, 
1947. 
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theoretically should have been bene- 
ficial. The bland milk-egg mixture 
high in protein was better tolerated 
and brought results. Blood and plasma 
transfusions were also given as an 
emergency source of protein. 


DisorpErs Dur To VITAMIN A 
DEFICIENCY 


Night Blindness (Nyctalopia) and 
Glare Blindness (Hemeralopia) 


Incidence. Mild deficiencies of vita- 
min A with a variety of manifestations 
are widespread in the United States. 
One of the early signs long associated 
with this deficiency is night blindness. 
In Labrador and in Newfoundland, 
where this condition has been recog- 
nized for generations, the popular 
remedy is fish liver, which the people 
rarely eat as food but will take as 
medicine. Varying degrees of night 
blindness are discovered among chil- 


dren and adults in this country when 
instruments for detecting and measur- 


“ing adjustment to dull light are used 


for routine examinations of large 
groups. In general, it tends to be more 
prevalent among low-income groups, 
but some cases are found in almost 
any group. 

Glare blindness (hemeralopia), 
closely related and essentially similar 
to night blindness, was recognized 
when automobile drivers complained 
of being unable to drive at night be- 
cause of the glare of headlights (see 
Figs. 53 and 54). During the war 
potential night pilots were examined 
especially for this condition and the 
liberal intake of vitamin A was recom- 
mended as a preventive. 

Etiology and Pathology. Both nycta- 
lopia and hemeralopia are functional 
disorders resulting from the slow re- 
generation of visual purple in the 





Fic. 53. “Glare blindness” often is a symptom of vitamin A deficiency. 
Headlights dazzle the eyes and cause discomfort. The driver is temporarily 
blinded from oncoming headlights, and the edge of the road is seen with 
difficulty. 
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Fic. 54. An adequate intake of vitamin A protects against “glare blindness” 
or remedies it. Properly focused headlights no longer dazzle so blindingly, and 
the road edge can be seen almost immediately after the headlight glare has 
passed. 


retina of the eye. The difficulty is usu- 
ally insufficient vitamin A to com- 
bine with the protein of the retina for 
the regeneration of visual purple, 
which is bleached to visual yellow 
under the influence of bright light. 
Regeneration of visual purple takes 
place in the dark, but replenishment 
of vitamin A from the blood stream is 
necessary to hasten the reaction, 1e., 
to permit adaptation in the shortest 
possible time. 

Symptoms and Diagnosis. A person 
may have a mild degree of either 
night or glare blindness and not be 
aware of it unless his attention 1s 
drawn to it by some circumstance or 
special test. One person may be slower 
than another in adjusting to the dull 
light of a movie theater, but neither 
is aware of a difference. This is not a 
condition which causes sufficient dis- 
comfort to prompt one to consult med- 


ical advice unless it reaches an ad- 
vanced stage. Various types of instru- 
ments have deen developed to test for 
light adaptation, but none of them 
is entirely satisfactory. One form of 
adaptometer is shown in Figure 55. 
Treatment. A daily intake of 5,000 
I.U. of vitamin A is more than enough 
to prevent night blindness or any re- 
lated condition, unless for some reason 
the person is unable to use this vita- 
min or convert carotene into vitamin 
A. Usually a food source of this vita- 
min is sufficient to clear up a mild 
pathologic state, but numerous fish- 
liver-oil concentrates are available as 
more potent sources if their use is ad- 
vised. The fish-liver-oil concentrates 
are preformed vitamin A and come in 
the usual 5,000 or 10,000 I.U. per cap- 
sule, and for special high dosage in 
25,000 and 50,000 I.U., which may be 
prescribed for a quick saturation of 
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Fic. 55. Vitamin A. Testing for nutritional night blindness. (U. S. Bureau of 
Home Economics.) 


the tissues. For food sources of vita- 
min A and further discussion of the 
subject see Chapter 8. 


Xerosis 


Incidence. Xerosis, an early change 
in the outer layers of the eye, is a 
fairly widespread manifestation of 
vitamin A deficiency among lower- 
income groups. Gross examination in 
a good light reveals some of the 
pathologic changes, but diagnosis is 
usually based upon more careful exam- 
ination with proper instruments. 

Symptoms and Pathology. The first 
symptoms of xerosis are itching and 
burning with a mild photophobia 
usually accompanied by redness of the 
lids and some inflammation. There is 
probably a secondary infection, but 


this is not as severe as in xeroph- 
thalmia. 

Treatment. An adequate food 
source of vitamin A is usually suff- 
cient as a preventive, but more con- 
centrated sources, as already described, 
may be prescribed by a physician until 
the condition has cleared. 


Xerophthalmia 


Incidence. The more severe mani- 
festations of vitamin A deficiency are 
rare in this country but relatively com- 
mon in China and in India, and oc- 
curred during World War I in Den- 
mark when most of the dairy products 
were being shipped out of the country, 
skim milk only being retained for 
home consumption. When whole milk 
was rationed, a pint per day per child. 


the eye condition was promptly con- 
quered, proving it to have been of 
nutritional origin. It is most common 
among infants, but it may occur at any 
age. 

Etiology. Xerophthalmia is due to a 
secondary and serious infection of the 
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tion, once started, may spread rapidly 
and destroy the eye before the defi- 
ciency can be corrected or the infec- 
tion conquered. (See Fig. 56.) 
Treatment. Obviously a food source 
of vitamin A would not be sufficient 
to cure an acute case of xerophthalmia, 





Fic. 50. Xerophthalmia, the result of a diet that is de- 
ficient in vitamin A. (Marriot, W. McK.: Infant Nutrition, 
St. Louis, Mosby.) 


cornea. This occurs when the protec- 
tive secretions of the eye are decreased 
as a result of keratinization of the 
epithelial cells which follows a vita- 
min A deficiency. 

Symptoms and Pathology. In in- 
fants affected with this eye condition 
there are usually numerous other 
evidences of malnutrition, such as 
stunted growth and anemia. Adults 
usually develop hemeralopia before the 
ophthalmia appears. The cornea be- 
comes dry and lusterless, and even- 
tually opaque and soft. This infec- 


and massive doses of vitamin A in the 
form of concentrates would probably 
be prescribed by the attending physi- 
cian. Food rich in vitamin A would, 
however, be adequate as a prophylactic 
measure. 


Other Conditions Due to Vitamin A 
Deficiency 


Cutaneous lesions may appear early 
in adults and have a characteristic ap- 
pearance. Papules tend to form round 
hair follicles on outer surfaces of arms, 
legs, shoulders and lower abdomen, 
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and are described as having a “goose- 
flesh” appearance. They usually dis- 
appear when an adequate food source 
of vitamin A is provided. (Fig. 57.) 
Respiratory-tract infections are often 
aggravated by a vitamin A deficiency 
which allows keratinization of epi- 
thelial cells in the respiratory passages, 
thus reducing their natural resistance 
to infection. Bronchitis, sinusitis, otitis 
media and pneumonia are all possible 
consequences of such lowered resist- 
ance due to pathologic changes in the 
mucous membranes. The relation of 
vitamin A deficiency to the common 
cold is still an open question. 
Genito-urinary-tract changes may 
also occur as a result of vitamin A 
deficiency. The epithelial cells in the 
vagina of the female undergo changes 
which interfere with the normal 
oestrus cycle, and atrophic changes in 
the testes of the male may result in 
permanent damage. Urinary calculi 
have also been reported in humans as 
a result of diets deficient in vitamin 
A, especially in India. Time may dis- 
close many other complications due to 
epithelial-cell changes resulting from 


this deficiency. 


BERIBERI AND OTHER Disorpers Dur 
To THIAMINE DEFICIENCY 


Incidence. The frank deficiency dis- 
ease known as beriberi is of historic 
significance among the rice-eaters of 
the Orient and it still occurs today. It 
is described in early Chinese history, 
and some of the earliest attempts to 
treat it are reported from Japan and 
the Philippines. Takaki, a medical of- 
ficer in the Japanese navy, proposed 
the theory that the food must be at 
fault and set about correcting the sit- 
uation by trying a change in the ra- 
tion. By decreasing the rice and in- 
creasing the barley and the vegetables 


in the diet, the number of cases of 
beriberi occurring during a 9-month 


- voyage was reduced to 14 as com- 


pared with 169 on a previous similar 
voyage when the old ration was in 
use. 

The extreme condition of human 
beriberi is seldom encountered in 
North America, except in certain iso- 
lated communities where the food 
supply is exceedingly limited. Such a 
situation occurs in northern New- 
foundland and Labrador, particularly 
during the winters following poor 
fishing seasons, when food becomes 
scarce and the people are eating chiefly 
white bread, oleomargarine, tea and 
molasses. 

Etiology. Beriberi, as such, results 
only from a long-time deficiency such 
as may occur among people who eat 
a limited diet habitually. When the 
thiamine intake is insufficient but not 
extremely deficient over an extended 
period of time, milder and ill-defined 
symptoms described below may result. 

Symptoms and Pathology. Symp- 
toms of the disease are gastro-intes- 
tinal disturbances, such as chronic 
constipation, due to decreased motility 
and degenerative changes in heart 
muscle, and loss of function or paraly- 
sis of lower extremities, due to a mul- 
tiple neuritis. The latter condition, 
which is most disabling, is often the 
only symptom recognized by the na- 
tive as a part of the disease and, there- 
fore, many of the milder cases of beri- 
beri which do not reach the stage of 
paralysis are never diagnosed as beri- 
beri. The two common types of beri- 
beri, known as the wet form and the 
dry form, are closely related, although 
they present quite a different appear- 
ance to the casual observer (as in 
Fig. 58). Both types show muscle 
degeneration, loss of motor function 
and loss of sensation. In the more 
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Fic. 57. Keratotic follicles and scaliness in vitamin A deficiency (“‘goose-flesh” 
appearance). (Hoffmann-La Roche, Inc.) 


acute form fluid may accumulate in 
certain areas, masking the real emacia- 
tion by the edema. In the dry form, 
which is more chronic, the emaciation 
is more evident because there is no 
edema, but the other symptoms are 
similar. The value of an adequate 
food supply is generally recognized, 
but the lethargy and the ignorance of 
the people among whom these condi- 
tions are most prevalent prevent rapid 
progress in the improvement of food 
habits. 

Less severe or less prolonged thia- 
mine deficiency may be a contributing 
factor in malnutrition in children and 
in certain chronic diseases of middle 


age not ordinarily considered of nutri- 


g 
tional origin. Since the thiamine re- 
quirement is roughly proportional to 


the metabolic rate, the high-strung 


nervous individual may need a more 
liberal supply than a lethargic person. 
Possible symptoms of a vitamin By, 
deficiency are muscular and nervous 
fatigue, often vague or _ ill-defined, 
with or without indigestion and con- 
stipation. Cardiovascular manifesta- 
tions of this deficiency may respond 
to the administration of thiamine. 
There are other manifestations also, 
such as anorexia and nausea, which 
are improved by the same factor. It 
should be remembered that the symp- 
toms mentioned frequently appear be- 
fore a diagnosis has been made. Re- 
sponse to vitamin therapy may be a 
means of diagnosing border-line cases. 

Treatment. Adequate food sources 
of thiamine are sufficient to prevent 
any of the deficiency conditions de- 
pathologic 


scribed, but when _ the 
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symptoms appear more concentrated 
sources of thiamine are usually neces- 


sary for prompt recovery. Anorexia- 


and nausea are often so severe as to 
preclude an adequate food intake until 
symptoms have been relieved by the 
administration of concentrates. 

Since most of the cases diagnosed 
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Fic. 58. (A) Atrophic beriberi (dry). (B) Edematous beriberi 





as beriberi in regions where it is prev- 
alent are suffering from multiple de- 
ficiencies, it is customary for the 
physician to prescribe B complex con- 
centrates rather than pure thiamine. 
The dosage for therapeutic purposes 
is often several times the recom- 
mended allowance of 1.2 to 2.0 mg. of 


Pe 


' 





(wet) with pig- 


mentation and erosions of the skin. (Hoffmann-La Roche, Inc.) 





thiamine with other factors in propor- 
tion. (See Chap. 11 for recommended 
allowances of vitamins for different 
age and sex categories. See Chap. 8 
for rich food sources of thiamine and 
other fractions of the B complex.) 


PELLAGRA AND RELATED DEFICIENCIES 


Incidence. Pellagra occurs primarily 
in semitropical countries such as 
Spain, Italy and southern United 
States. It is more prevalent among 
those whose food supply is limited in 
variety and in nutritive value. The 
incidence of severe cases of pellagra is 
less during periods of prosperity, and 
deaths from pellagra have dropped 
markedly in recent years since ad- 
vanced cases are hospitalized and 
given effective treatment. 

Etiology. Goldberger first demon- 
strated that pellagra was probably a 
vitamin deficiency. This vitamin, first 


called P-P (pellagra-preventive) by 


him, was later called vitamin Bz or 
G. This factor as originally described 
proved to have several fractions, of 
which niacin seemed to be specific for 
human pellagra and for blacktongue 
in dogs. For some years previous both 
these conditions had been attributed to 
a similar deficiency, but it had not 
been identified. Earlier pellagra was 
thought to be due to a deficiency of 
protein or to an infection caused by 
eating spoiled corn. 

All the symptoms of pellagra could 
not be accounted for by a niacin de- 
ficiency, nor could they be alleviated 
by niacin administration. Further in- 
vestigation disclosed that there was 
usually a multiple deficiency of B com- 
plex factors, especially thiamine and 
riboflavin, which accounted for cer- 
tain characteristic symptoms of the 
disease. 

Stull investigators 


more recently 
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have been giving renewed attention to 
the old corn theory of the cause of 
pellagra, because the disease is more 
common among corn-eaters than 
others. Corn-fed animals show an in- 
creased susceptibility to niacin defi- 
ciency which has not yet been satis- 
factorily explained. Thus it appears 
that the liberal consumption of corn 
products, along with a deficiency of 
certain B complex actors in the diet 
of some poor whites and Negroes in 
the South, may have a bearing on the 
etiology of pellagra. 

Symptoms and Pathology. Pellagra 
is characterized by skin lesions, gastro- 
intestinal disturbances and neurologic 
symptoms. The skin lesions are apt to 
be symmetrical on the exposed sur- 
faces of arms, legs and neck. They 
may appear as the earliest manifesta- 
tion of the disease and look at first 
like a severe sunburn, later becoming 
rough and scaly. Since exposure to 
sunlight aggravates not only the skin 
lesions but other symptoms as well, it 
is customary for pellagrins to protect 
themselves from such exposure. The 
pellagrous women in a Southern in- 
stitution visited by the author were all 
wearing sunbonnets, long-sleeved cot- 
ton dresses and cotton gloves in hot 
summer weather. 

Gastro-intestinal symptoms are usu- 
ally alternate constipation and diar- 
rhea with an accompanying stomatitis 
(sore mouth) and _ glossitis (sore 
tongue). Glossitis suggests the rela- 
tionship to the disease blacktongue in 
dogs. Sometimes an anorexia (loss of 
appetite) or fear of food limits con- 
sumption and further aggravates the 
condition. A lack of hydrochloric acid 
in the stomach accounts for some of 
these symptoms and also predisposes 
the subject to anemia. 

The neurologic manifestations may 
not be recognized early but may de- 
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velop later into definite mental de- 
rangement. The lethargy characteristic 
of many of the victims may in itself be 
an early symptom of deficiency. That, 
combined with ignorance and poverty, 
has limited the introduction of ade- 
quate preventive measures in many 





above the recommended allowance of 
12 to 20 mg. of niacin daily and other 
factors in proportion. Niacinamide is 
the form in which this factor is ad- 
ministered when large doses are re- 
quired. This derivative of niacin has 
the same curative effect but none of 


Fic. 59. Bilateral, symmetrical skin lesions with pigmentation due to niacin 
deficiency. (Youmans, J. B.: Diagnosis and Treatment of Nutritional Deficien- 


cies, ed. 2, Philadelphia, Lippincott.) 


areas. As a consequence there are 
still many cases of pellagra scattered 
through the South that are not re- 
ceiving either prophylactic or curative 
treatment. 

Treatment and Prevention. Severe 
cases of pellagra now are hospitalized 
if possible and given multiple-vitamin 
therapy plus an adequate diet, with 
the result that they recover in due 
course. Consequently, there has been 
a sharp drop in the number of deaths 
from pellagra in the last decade or 
two. The dosage of niacin and other 
B complex factors is usually well 


the disagreeable side reactions which 
sometimes result from large doses of 
niacin. Temporary hot flashes may re- 
sult from therapeutic doses of niacin 
but seldom if ever from niacinamide. 
In any case, they are not serious and 
the excess of either form of niacin is 
excreted in the urine if not needed. 
Pellagrins with early and mild 
symptoms may never receive medical 
care or treatment and education in 
prevention is slow and often ineffec- 
tive. Milk, eggs, meat, nuts and cer- 
tain vegetables would supply the fac- 
tors missing in the typical pellagra- 


producing diet of sorghum molasses, 
corn grits and fat back. A more varied 
diet is economically prohibitive among 
the lower-income groups. Neverthe- 
less, educational efforts and other pre- 
ventive measures among these people 
have been remarkably effective in re- 
ducing the number of cases of pel- 
lagra even in flood and in famine 
areas, but sporadic cases will continue 
to appear where poverty, isolation and 
ignorance exist. A Negro educator in 
talking to his people recommended: 


A garden and a cow, a smoke-house 
and a sow, 

Twenty-four chickens and a rooster, 
and you'll live better than you uster. 


RipoFLAvIN DEFICIENCY 


Incidence. No well-defined defi- 
ciency syndrome or disease with a 
long history such as scurvy or beri- 
beri is associated with a lack of ribo- 
flavin. However, studies by Spies et 
al.° show that riboflavin deficiency is 
one of the most common clinical nu- 
trition problems, especially among in- 


6 Spies, T. D., et al.: Am. J. M. Sc. 200:25, 
1940. 
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fants and children in areas where 
other deficiencies are endemic. As has 
already been mentioned, this defi- 
ciency is often associated with that of 
niacin and thiamine as the cause of 
pellagra. 

Symptoms and Pathology. Ocular 
symptoms which appear consistently 
may precede all other symptoms, with 
characteristic itching, burning, fatigue 
and eyestrain. Other clinical manifes- 
tations are a shiny red mucosa of the 
lips with cracking at the corners of 
the mouth, known. as cheilosis, and 
roughened skin around the mouth and 
the nose often accompanied by seba- 
ceous exudate. 

Even before clinical symptoms ap- 
pear a mild riboflavin deficiency may 
be responsible for a type of light sensi- 
tivity or twilight blindness, a condi- 
tion which does not respond to vita- 
min A therapy, but does improve with 
the administration of riboflavin, The 
physiologic significance of riboflavin is 
discussed in more detail in Chapter 8. 

Treatment and Prevention. Com- 
mon food sources of riboflavin are 
listed in Chapter 8, but it is pertinent 
to emphasize that this factor is per- 





Fic. 60. 


Infantile scurvy. Typical contractions of extremities from pain. 
(Hoffmann-La Roche, Inc.) 
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haps more difficult than other vitamins 


to obtain in adequate amounts in low-_ 


cost diets. Milk and organ meats are 
the richest natural sources. Enriched 
bread made with at least 6 per cent of 
dry-milk-sotids is also a good economi- 
cal source. Dry brewer’s-type yeast is 
rich in riboflavin and specially cul- 
tured strains are now being produced 
which yield more of this and other 
fractions of the B complex. Yeast prod- 
ucts may find a wider use in the 
American diet when they can be 
manufactured with an _ acceptable 
flavor. Dry yeast, yeast extracts and 
other B complex concentrates are fre- 
quently prescribed by physicians if 
there is any indication that the diet 
cannot be made adequate. 


Scurvy AND OTHER EvIDENCE OF 
Ascorsic Acip DEFICIENCY 


History and Incidence. Scurvy is 
probably the oldest recognized defi- 
ciency disease. Although its specific 
relationship to ascorbic acid was not 
recognized until the twentieth cen- 
tury, its prevention by the use of fresh 
foods was practiced much earlier. 
Prevalent in Europe during the nine- 
teenth century and earlier, scurvy was 
attributed for centuries to a limited 
food supply. On the long voyages 
which followed the discovery of Amer- 
ica, sailors were often obliged to sub- 
sist for long periods on salt fish and 
meats, hardtack or other breadstufts, 
entirely deprived of any fresh food. 
The outbreaks of scurvy on such voy- 
ages were frequently so severe that 
there was scarcely enough of the crew 
left to man the vessel. In 1772, how- 
ever, Captain Cook took a voyage 
which lasted three years, during 
which time not one man was lost be- 
cause of scurvy. This fact he attrib- 
uted to the use of a “sweet wort” 


made from barley and sauerkraut. 
Subsequently, limes or lemons were 
included in the supplies, since they 
had been found to be antiscorbutic, 
ie., scurvy preventives. 

Later outbreaks of the disease have 
been associated with famine or war 
areas, when the food supply was lim- 
ited. Its occurrence in recent years has 
been limited chiefly to polar expedi- 
tions or other circumstances where 
fresh-food supplies were unavailable. 
Expert dietetic advice was sought in 
planning the food supplies for the 
more recent polar expeditions in order 
to avoid the possibility of a vitamin C 
shortage, because scurvy is greatly 
dreaded by explorers. 

Eskimos seldom have scurvy on 
their native diets but are susceptible 
to it when they adopt the “white 
man’s diet.” It is possible that their 
vitamin C intake may be greater or 
their requirement less on their native 
diet. 

Scurvy is rare in the United States 
today, but milder manifestations of 
ascorbic acid deficiency do occur. It is 
cifficult to estimate these early signs, 
such as described in the paragraph on 
symptoms; thus there are no figures 
as to the prevalence of so-called latent 
scurvy. 

Etiology Clinical observations of 
scurvy in man and the experimental 
production of a similar disease in 
guinea pigs and in monkeys have defi- 
nitely established that scurvy is a de- 
ficiency disease due to lack of ascorbic 
acid. When deprived of this vitamin, 
well-marked scurvy appears in about 
2 weeks in guinea pigs and in about 
4 months in man. This may account 
for the apparent seasonal variation 
when the disease manifests itself in 
the spring after a winter in which 
fresh foods were not available. There 
is probably a wide gap between the 
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amount of ascorbic acid necessary to 
prevent scurvy and the amount essen- 
tial for optimum health. 

Symptoms and Pathology. The prin- 
cipal symptoms of scurvy are restless- 
ness, loss of appetite, soreness to the 
touch, sore mouth and gums with 
bleeding and loosening of the teeth, 
black-and-blue spots on the skin due 
to hemorrhages and swelling of the 
legs with special tenderness about the 
knee joints. Anemia may occur as a 
result of the loss of blood. Well-de- 
fined symptoms of this disease are sel- 
dom encountered in this country, but 
sallow skin, muddy complexion, lack 
of energy and fleeting pains in limbs 
and joints, so often noted in adoles- 
cence, may, be due to a shortage of 
this vitamin. Scurvy in infants and in 
children is frequently diagnosed as in- 
fantile rheumatism, and the treatment, 
therefore, is quite ineffective. Irritabil- 
ity, retarded growth and tooth defects 
may also accompany this dietary de- 
ficiency. 

Mild manifestations of ascorbic 
acid deficiency in adults may easily 
be overlooked or ignored. Tendency 
to bruise easily, slow healing of minor 
wounds and pin-point hemorrhages 
may be indications of tissue depletion 
of this factor. (See Fig. 60.) 

Secondary and vague symptoms of 
ascorbic acid deficiency may accom- 
pany the well-defined syndrome of an- 
other disease. It is well recognized to- 
day that peptic-ulcer patients fre- 
quently have this complication be- 
cause of self-imposed dietary restric- 
tions of fresh fruits and vegetables. 
Recovery from surgery is hastened by 
the attention now given to ascorbic 
acid in preoperative and postopera- 
tive diets. High fever seems to create 
an increased demand for this factor. 
Although the reason for this increased 
requirement is still obscure, liberal 


supplements of ascorbic acid in con- 
centrated form in addition to that in 
the diet may have significant influence 
on the rate of convalescence. There is 
considerable evidence, although it is 
not clear-cut, that ascorbic acid may 
increase the phagocytosis of the white 
blood cells when there is infection. 

Treatment. An adequate supply of 
ascorbic acid is the obvious treatment 
for all these conditions, but what is 
an adequate supply? The recom- 
mended allowance of 70 to 75 mg. for 
normal adults is obviously not enough 
to saturate depleted tissues or to meet 
increased demands associated with 
fevers and infections. Ascorbic acid in 
tablet form is often prescribed in daily 
doses of 300 to 500 mg. for a short 
time during acute stages of disease or 
after surgery. The body excretes sur- 
plus ascorbic acid in the urine. Simple 
titration of a urine sample to deter- 
mine the amount of ascorbic acid be- 
ing discarded may show when large 
doses of this factor are no longer 
needed. It is harmless but futile to 
take more than the body can use. 

Food sources of this factor are en- 
tirely adequate for the prevention of 
scorbutic symptoms or milder mani- 
festations. For rich food sources of 
ascorbic acid and for a discussion of 
its properties and losses in cooking 
see Chapter 8. Ascorbic acid in tablet 
form is stable and relatively inexpen- 
sive. It is useful when fresh foods are 
not available or must be omitted from 
the diet for any reason. This concen- 
trated form was used extensively dur- 
ing the war to promote wound heal- 
ing and to act as a food supplement in 
emergency rations. 


RicKETS 


Incidence and Etiology. The num- 
ber and the severity of the cases of 
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rickets have been greatly reduced in 
recent years, thanks to education and 


suitable prophylactic measures. For- - 


merly the relatively high incidence of 
this disease among all classes of chil- 
dren in northern United States, Can- 
ada and northern Europe made it one 
of the deficiency diseases first to at: 
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Symptoms and Pathology. Rickets 
is a disease of infancy and early child- 
hood in which the bones do not cal- 
cify properly as they grow. They be- 
come pliable, malformed and dis- 
torted, the result being such evident 
deformities as pigeon chest, enlarged 
wrists and ankles and bowed legs or 
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See] INDOOR WORK OF CITY PEOPLE 


Fic. 61. Why we cannot get enough sunshine. (Wisconsin Alumni Re- 
search Foundation.) 


tract special attention. The general use 
today of adequate antirachitic supple- 
ments in infant feeding is chiefly re- 
sponsible for the reduced incidence in 
northern climates. It is rare in our 
Southern states and in tropical coun- 
tries in general, where children live 
more out of doors and have more skin 
exposed to the sun. Children of dark- 
skin races living in northern climates 
are even more susceptible to rickets 
than those of the white race. Figure 
61 shows graphically why rickets is 
likely to be more prevalent in north- 
ern climates and in cities. 


knock-knees which result when the 
leg bones are not strong enough to 
support the child learning to walk. 
All these symptoms are pointed out 
in the schematic drawing of a child 
with rickets (Fig. 62), and several of 
the symptoms may be detected in the 
child with rickets pictured in Fig. 63. 
The enlargement or beading of the 
tibs, frequently called “the rachitic 
rosary,” may be less evident in a 
plump infant than in an emaciated 
one, but it is a characteristic accom- 
paniment of other deformities. Pro- 
fuse sweating and restlessness are 
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Protruding Abdomen Protruding Forehead 
Pigeon Chest 


Depressed Ribs 
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Curved Tibia’ and Fibula 


| 
Large Head 
Curved Femur 
Kyphosis 


; Curved Humerus 
Curved Radius and Uina 


Fic. 63. Child suff ring from severe rickets. Note knock- 
knees. flat feet, enlarged joints and other skeletal deformi- 
ties accompanied by very poor posture. (Wisconsin Alumni 


Research Foundation. ) 
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early symptoms of rickets in infants. 
Growth may not be retarded at first, 
since nature seems to allow the bones 
to increase in length to keep up with 
growth in other tissues, but their 
rigidity is decreased because there has 
not been a sufficient deposit of the 
stiffening material. Consequently, we 
may see the infant on the high-carbo- 
hydrate fattening diet looking plump 
and well nourished, although an x-ray 
reveals that the bones are not keeping 
pace with the growth of the body as 
a whole. When such children begin to 
walk they show the characteristic 
signs of rickets. Prolonged and severe 
cases usually show stunted growth. 
Since teeth consist of material similar 
to bone, a diet or other conditions un- 
favorable for building bone may lead 
to malformation of the teeth and pre- 
dispose to dental caries. Infantile 
tetany may be associated with a low 
calcium type of rickets. Tetany is dis- 
cussed in Chapter 32. 

Treatment and Prevention, The 
major factors involved in the preven- 
tion of rickets—calcium, phosphorus 
and vitamin D—have been discussed 
in Chapters 7 and 8. The food sources 
of these minerals and supplementary 
sources of vitamin D have also been 
’ listed there. 

The geographic incidence of rickets 
and practical experience indicate that 
It is more often a deficiency of vita- 
min D which causes rickets in chil- 
dren. Thus attention is directed to 
the problem of adequate and reliable 
sources of this factor in regions where 
sunshine cannot act as the natural 
preventive agent. Obviously, when 
children can be exposed to an ade- 
quate source of ultraviolet light (sun- 
shine or ultraviolet lamp), sufficient 
vitamin D may be synthesized to regu- 
late the utilization of minerals for 


bone building. This fact probably ex- 


plains the low incidence of rickets in 
Southern states. However, the rou- 
tine exposure of children to artificial 
sources of ultraviolet light is neither 
feasible nor economical. The food 
sources of vitamin D are so limited 
as to make it quite impossible to ob- 
tain enough antirachitic potency for 
curative purposes unless some supple- 
mentary source is provided. 

- Cod-liver and other fish-liver oils 
are now standardized and labeled ac- 
curately as to vitamin D potency. Cod- 
liver oil is less concentrated and less 
expensive than most of the other more 
potent fish-liver oils, but the cost per 
unit of vitamin D should be compared 
when purchasing. Viosterol, a solu- 
tion of vitamin D in oil, may be used 
upon the doctor’s advice when a more 
concentrated source of vitamin D is 
desirable, but there is no vitamin A in 
viosterol as there is in the fish-liver- 
oil preparations. 

The present popularity of vitamin 
D milk as a convenient and a reliable 
antirachitic agent for infants is well 
founded. There is a recognized need 
for extra vitamin D in the diet of in- 
fants and young children, even when 
they are not under a physician’s care. 
Since milk contains the minerals cal- 
cium and phosphorus and it is a natu- 
ral food for children, it seems to be 
the most suitable carrier for added 
vitamin D. Fortified evaporated milk 
is especially convenient for use in 
vicinities where fresh vitamin D milk 


is not available. (See Chap. 38.) 


OsTEOMALACIA 


Incidence and Pathology. Osteoma- 
lacia, sometimes called adult rickets, 
is characterized by poor calcification 
of bone and resulting deformities. It 
resembles rickets in certain symptoms 
but differs in etiology because it is a 
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Dental malocclusion following prolonged Vitamin D 
insufhciency in childhood. (Lederle Laboratories and 
Norman Jolliffe, M.D.) 


degenerative change—a decalcification 
of bone already formed rather than 
faulty growth. The disease is most 
common in women during pregnancy 
and finds its highest incidence in 
the Orient among peoples subsisting 
largely upon cereals. This diet has a 
law calcium but high phosphorus con- 
tent and is almost devoid of vitamin 
D. The disease is uncommon among 
people who have an abundance of 
food or among the poor who are field 
workers exposed to sunshine. It occurs 
among the poorer middle classes who 
have neither good food nor sunshine. 

Treatment and Prevention. Dietary 
histories of cases of osteomalacia al- 
most always disclose multiple de- 
ficiencies. Diet for such persons must 
be adequate in all respects, special at- 
tention being paid to a liberal amount 
of good-quality protein as well as the 
bone-building minerals and vitamin 
D. Milk, milk products, meat, eggs 
and legumes are both preventive and 
curative. Fish-liver oil or other con- 
centrates of vitamins A and D are 
usually prescribed along with a good 
diet. 

DentaL Caries 


Incidence. Contrary to the endemic 
or regional incidence of some other 
deficiencies, dental caries is so com- 
mon that there will be few readers 
who have not experienced it them- 
selves. It is rare indeed to find adults 
with absolutely perfect teeth. Figures 
on incidence of dental caries among 
population groups do vary according 
to locality, but they are higher than 
for any other disease discussed in this 
chapter. Authorities estimate that only 
‘2 per cent of the people in the United 
States have entirely escaped having at 
least one dental cavity. 

Etiology. Dental caries has been 
variously attributed to inheritance, 
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metabolic disturbances, specific or 
multiple food deficiencies, local condi- 
tions in the mouth, including com- 
position of saliva, and lack of fluorine 
in the water supply. None of these 
entirely explains the high incidence 
or varying degree of susceptibility to 
caries encountered among children of 
the same family with similar dietary 
and mouth-hygiene habits. 

Prophylaxis. The confusion which 
still exists concerning the role of diet 
in dental caries is reflected in the fol- 
lowing paragraphs which give a brief 
review of several widely accepted 
theories. 

Whether the aetion is local, sys- 
temic, or both, the fact remains that 
a diet liberal in fruits, vegetables and 
milk is less likely to promote dental 
caries than is one high in cakes, cook- 
ies and candy. It is especially recom- 
mended that some raw fruit or vege- 
table be eaten at the end of each meal 
rather than the usual concentrated 
sweet dessert. The group of investi- 
gators who consider that the regular 
intake of a well-balanced diet is of 
major importance argue that such a 
diet maintains high general resist- 
ance of body tissues. It is a difficult 
theory to prove but a practical one to 
follow until further research indicates 
the specific factors involved. The im- 
portant role of calcium and _phos- 
phorus in the formation and the 
growth of sound teeth is generally 
accepted, and these same minerals 
probably help in maintaining healthy 
teeth, even in adults according to evi- 
dence of research with “tagged” cal- 
cium. 

Closely related to the preceding is 
the theory that erupted teeth behave 
like bone in many respects, and that 
an abnormal calcium-phosphorus me- 
tabolism or a vitamin D deficiency 
predisposes that individual to dental 
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decay. Such deficiencies during or pre- 
ceding the eruption of the teeth un- 
doubtedly account for some faults in 
structure, but whether they are a 
cause of dental caries is an open ques- 
tion, although a comparison of com- 
parable groups of children (economic 
status, race) shows considerably less 
caries in the Southern group where 
the vitamin D effect of sunlight is 
greater; and it has been shown that 
the higher incidence of caries in 
winter when the sunlight is less effec- 
tive made be offset by vitamin D addi- 
tions to the diet or by ultraviolet-light 
treatment. 

Another group .of workers places 
great emphasis on the regular and the 
liberal intake of vitamin C as part of 
an otherwise well-balanced diet to pre- 
vent deterioration of dentin and pulp 
with subsequent increase in suscepti- 
bility to decay. Experiments with ani- 
mals show that a lack of vitamin C 
affects the gums and predisposes to 
mouth infections. Loosening of the 
teeth is a recognized accompaniment 
of advanced scurvy. The intake of 
vitamin A has also been emphasized 
by other investigators. 

A large group believes that the 
initial process of tooth decay is 
brought about by the action of acid 
on the surface of the teeth. There is 
evidence that this acid is formed on 
the protected areas of the teeth by the 
growth of micro-organisms, such as 
Lactobacillus acidophilus, which are 
capable of fermenting carbohydrate to 
form lactic acid. Carbohydrate foods 
of such consistency that particles lodge 
in the crevices of the teeth furnish a 
favorable medium for the growth of 
such acid-producing bacteria. Lowered 
incidence of caries in children has 
been observed repeatedly when the in- 
take of artificially sweetened foods was 
restricted and the use of natural fruits 


was encouraged; and, contrariwise, 
caries has been shown to increase in 
children when sugars and _ pastries 
were added to their diet under con- 
trolled conditions (orphanages). The 
cleaning action on the teeth of raw 
fruits and vegetables is well recog- 
nized. 

The number of acidophilus organ- 
isms has been shown to parallel the 
degree of caries present, but this may 
indicate favorable conditions for their 
growth rather than their causal char- 
acter. Deep penetration of tooth sub- 
stance by streptococci may be more 
important as causal factors of decay. 

Recent evidence of the close correla- 
tion of the incidence of dental caries 
and the fluorine content of the water 
supply has given impetus to the use 
of fluorine as a prophylactic agent. 
One report* compares the incidence 
of caries among some 2,832 children in 
8 Illinois towns in which the fluorine 
content of the water varied from 0 to 
1.8 p.p.m. This report shows an in- 
verse ratio of caries to fluorine. With 
fluorine-free water caries was three 
times as prevalent as in the highest 
fluorine towns (1.8 p.p.m.). Consider- 
ing the number of tooth surfaces sus- 
ceptible to decay the incidence was 
fourteen times as great. Mottled 
enamel is likely to occur where flu- 
orine in the water exceeds 2 p.p.m. 
(See Chap. 7 for a more detailed dis- 


cussion of fluorine.) 


Hemorruacic DiskAsE OF INFANTS 


Incidence and Etiology. The discoy- 
ery that vitamin K would prevent the 
often fatal hemorrhagic disease of 
newborn infants adds one more to 
the list of deficiency diseases. The de- 
ficiency is uncommon in adults, ex- 


™Dean, H. T., et al.: Pub. Health Rep. 
56:761, 1941. 
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cept when a lack of bile flow into the 
intestinal tract interferes with absorp- 
tion of this factor from foods. 

The use of mineral oil over ex- 
tended periods has been known ‘to 
deplete the body of vitamin K to the 
extent of causing a manifest deficiency 
in both mother and infant. 

Pathology. The slow clotting time 
of the blood characteristic of this con- 
dition is due to too little prothrombin, 
the clotting agent in the blood. Vita- 
min K (Koagulationsvitamin) was 
first shown to hasten the clotting time 
in chicks and subsequently was tried 
successfully in similar clinical condi- 
tions where slow clotting time was the 
cause of hemorrhages. 

Treatment. The prophylactic use of 
vitamin K concentrates in the preven- 
tion of hemorrhagic disease in infants 
and also of hemorrhages at parturition 
is now common practice among physi- 
cians. Vitamin K is usually given in 
tablet form to the mother shortly be- 
fore delivery and one dose of 1 or 2 
mg. is administered intravenously to 
the infant very soon after birth. Food 
sources of this factor are adequate for 


most people. (See Chap. 8.) 


NutTrITIONAL ANEMIA 


Anemias may be caused by nutri- 
tional deficiencies, metabolic disturb- 
ances or loss of blood by hemorrhage. 
Only the first type may rightly be con- 
sidered a true deficiency; the others 
might be called conditioned malnutri- 
tion. Anemia may occur secondary to 
general malnutrition and other defi- 
ciency diseases (see sprue, pellagra, 
scurvy and hemorrhagic disease of in- 
fants in this chapter). Nutritional 
anemia was formerly associated chiefly 
with iron deficiency, but now it is rec- 
ognized that possibly protein and vita- 
mins A and C may be involved quite 


as often. The iron story is discussed 
more fully in Chapter 7. 

Anemia is far more common among 
females than males and occurs when 
requirements are greatest and the 
drain upon stores of iron and other 
necessary factors are heaviest, i.e., dur- 
ing adolescence, pregnancy and fol- 
lowing hemorrhage or wasting disease. 
Infants of either sex may develop 
anemia as a result of poor prenatal 
nutrition or insufficient food supple- 
ments during the nursing period. (See 


Chap. 31, Diseases of the Blood.) 


SIMPLE oR ENpDEMic GOITER 


Common or simple goiter is usually 
attributed to an iodine deficiency in 
food. Since iodine in surface soil 
shows a very uneven distribution and 
since plants absorb iodine from the 
soil, the iodine content of foodstuffs 
varies with the locality in which they 
are grown. Thus we find simple goiter 
most common in those parts of the 
world where the surface soil is low in 
iodine. Due to increased facilities for 
food distribution in the United States 
today, city people are less confined to 
food grown in one locality and the 
incidence of simple goiter seems to be 
decreasing. Iodized salt which is on 
the market in most goitrous regions 
has also proved beneficial in reducing 
the amount of goiter, as evidenced by 
examination of school children. In one 
state in which goiter was almost elim- 
inated, it again became more preva- 
lent when the regulations concerning 
iodized salt were lifted. If the spec- 
tacular decrease in the incidence of 
goiter which resulted from the use of 
iodized salt is to continue, more pub- 
licity must be given to it and its use 
in goitrous sections of the country 
encouraged. (See Chap. 7, Iodine, and 
Chap. 33, Hypothyroidism. ) 


Diet in Disease 


Oe rr 





. Fic. 64. Iodine deficiency in childhood and corrective effect of 
abhi extract. The photographs were taken at the time treatment 
as ate se year later. There was an increase of 6 inches in 
eight during this peri ) .end: ippi 

we g this period. (E. C. Kendall, Harvey Lectures, Lippin- 





EARLY DIAGNOSIS AND 
TREATMENT OF NUTRI- 
TIONAL FAILURE 


Mild forms of deficiency diseases 
which are not usually recognized as 
clinical entities seldom come to the 
attention of the general practitioner 
unless more serious conditions de- 
velop, nor has the physician had any 
adequate criteria for recognizing these 
early signs. The insidious develop- 
ment and the delayed clinical evidence 
- of malnutrition make the problem 
none the less serious. This subject is 
of great concern to nutritionists, pub- 
lic-health nurses and others who fre- 
quently are in closer contact than 
physicians with children and with 
families living on low incomes and an 
inadequate food supply. There is an 
open field for further study and obser- 
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vation of these deficiency states among 
all groups of the population, but espe. 
cially among the lower-income groups, 
in which the vicious circle of mal- 
nutrition, lack of strength and ambi 
tion and continued low income offers 
little opportunity for real improve- 
ment. 

A committee report ® from the Na- 
tional Research Council on the recog- 
nition of early nutritional failure is a 
definite start in the right direction. 
This listing of signs and symptoms of 
early deficiency states takes account of 
the fact that parents, teachers, nutri- 
tionists and nurses may detect these 
signs and draw the physician’s atten- 
tion to them. In spite of difficulties 

8 Subcommittee on Medical Nutrition, Di- 


vision of Medical Sciences, National Research 
Council, J.A.M.A. 118:615, 1942. 


SYMPTOMS AND SIGNS SUGGESTIVE OF EARLY DEFICIENCY STATES 
IN INFANTS AND CHILDREN, 


Symptoms 

1. Lack of appetite (L) 
2. Failure to eat adequate breakfast (L) 
3. Failure to gain steadily in weight (L) 

4. Late period of sitting, standing, 
walking (N) 
5. Aversion to normal play (L) 
6. Chronic diarrhea (L) 
7. Inability to sit (L) 
8. Pain on sitting and standing (L) 
9. Poor sleeping habits (L) 
10. Backwardness in school (L) 


11. Repeated respiratory infections (L) 

12. Abnormal intolerance of light, 
photophobia 

13. Abnormal discharge of tears (L) 


Physical Signs 


1. Lack of subcutaneous fat (N) 
2. Wrinkling of skin on light 
stroking (N) 
3. Poor muscle tone (D) 
4. Pallor (N) 
5. Rough skin (toad skin) (N) 
6. Hemorrhage of newborn 
(vitamin K deficiency) (D) 
7. Bad posture (L) 
8. Nasal blackheads and white- 
heads (N) 
9. Sores at angles of mouth, 
cheilosis (L) 
10. Rapid heart (N) 
11. Red tongue (D) 
12. Square head, wrists enlarged, 
rib beading (N) 
13. Vincent’s angina, thrush ~ (D) 
14. Serious dental abnormalities (N) 
15. Corneal and conjunctival 
changes—slit lamp (D) 


csr EEE 
L, those which parents or teachers might observe. 


N, those which nutritionists or nurses might observe. 
D, those which physicians only would be expected to observe. 


The physician would 


jake into account all other symptoms, whether or not they had been previously observed. 
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SUMMARY OF DEFICIENCY DISEASES 


RS 


Name 


Starvation, edema, 
hypoproteinemia 


Night blindness, 


glare blindness 


Deficiency Symptoms and Pathology Incidence 






In war and famine 
areas 


Amount of food, | Edema shifting with posture, 
protein foods pot belly, weakness, lassi- 
tude, mental depression 
Vitamin A, mild | Poor adaptation to dull light | Adults and children 
deficiency after exposure to bright 
light. Slow regeneration of 
visual purple 








Xerosis 


Xerophthalmia 
(conjunctivitis) 


Beriberi, wet or dry 


(polyneuritis) 


Pellagra 


(No specific term) 


Lower-income 
groups anywhere 















Vitamin A, mild | Inflammation and redness of 
deficiency lids, photophobia, itching, 
burning 


Infants more than 
adults 


Vitamin A, se-| Drying of cornea, secondary 
vere deficiency| infection, rapid destruction 
of eye, blindness 


In the Orient and 
Labrador; men 
more than women 


Thiamine, Chronic constipation, neuri- 
severe tis, paralysis of lower ex- 
deficiency tremities, with or without 

edema 

Mild deficiency | Muscular and nervous fatigue 


Southern U.S.A. 


Niacin Symmetrical skin lesions 

Thiamine Gastro-intestinal disturb- Southern Europe 
ances (corn eaters) 

Riboflavin Neurologic symptoms 

Riboflavin Eyestrain, fatigue and burn- | Adults or children 


ing; cheilosis, cracks at 
corner of mouth 























Scurvy Ascorbic acid Hemorrhages in joints, Mariners, explorers 
spongy. gums, easy bruis-| and those in fam- 
ing, painful joints ine areas 

Rickets Vitamin D Legs bowed or knock-kneed, | Infants and _ chil- 

Calcium enlarged wrists and ankles,| dren under 3; 
Phosphorus pigeon chest, pot belly,| northern climates, 
square head, beaded ribs little sunshine 

Osteomalacia, Vitamin D (pos- | Decalcification of bone and | Pregnant women in 

adult rickets” sibly) resulting deformities Orient, low in- 
Calcium (pos- come 
sibly) 
Dental caries Calcium Cavities in teeth, tendency | Most widespread 
Vitamins Cor D| to decay sign of malnutri- 
(possibly) tion in adults and 
Fluorine children 
Hemorrhagic dis- Vitamin K Slow clotting time of blood, Newborn infants 


ease of infants 


due to deficiency of pro- 
thrombin 
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SUMMARY OF DEFICIENCY DISEASES (Continued) 
Name Deficiency Symptoms and Pathology Incidence 


Nutritional anemia | Iron, protein, 
vitamins A or 


Common goiter Iodine 


due to inadequate clinical and chemi- 
cal methods for accurate diagnosis, the 
committee felt that certain clinical 
criteria presently available were suf- 
ficient to warrant more extensive sur- 
veys than have as yet been made. The 
original publication gives a list of simi- 
lar signs and symptoms for adolescents 
and adults and paragraphs of explana- 
tion. 

The wide variation in estimates of 
the prevalence of malnutrition in the 
United States prompted the Food and 
Nutrition Board to undertake a re- 
evaluation of such reports. The reason 
for the variation in estimates was that 
“some types of malnutrition are strik- 
ingly obvious to everyone, some are 
apparent only to the physician who 
looks for them, and some are vague 
and elusive even to the careful ob- 
server using the most accurate special- 
ized technics. If the first group alone 
is counted the prevalence is recorded 
as low, almost negligible. If the second 
group is counted it will be recorded 
as high. If the third group is included, 
then the rate will be sufficiently high 
to occasion genuine concern.” * They 
further conclude that dietary inade- 
quacies and malnutrition are of fre- 
quent occurrence in the United States. 


9 Jolliffe, N., J. S. McLester and H. C. 
Sherman: J.A.M.A. 118:944, 1942, 


Low hemoglobin and red cell 
count, fatigue, lassitude, 
G paleness and listlessness 


Enlarged thyroid, low me- 
tabolism, obesity, dulled 
mentality in children 


Adolescent girls, 
pregnant women 
and infants 


Great Lakes states 
and Northwest; 
females more than 
males 


The complete report of the Com- 
mittee on Diagnosis and Pathology of 
Nutritional Deficiencies published in 
bulletin form +° has been referred to 
in Chapter 2 in pointing out continued 
room for improvement. It is pertinent 
to comment here that the committee 
expressed the need for new diagnostic 
methods and the dissemination of such 
information by means of a handbook, 
training centers and courses in medi- 
cal schools. It will also be necessary to 
define what degree of malnutrition 
should be recorded. 

Recognizing the need for more ex- 
perience in judging nutritional status 
by clinical signs, the National Re- 
search Council sponsored a Medical 
Survey of Nutrition in Newfound- 
land, where nutritional deficiencies of 
several types are common. The tech- 
nics used in such a rapid survey of 
population groups were reported ** 
in detail with colored plates of eye, 
mouth and skin conditions indicative 
of deficiencies. All these steps are in 
the right direction, but there is still 
need for a handbook on early diag- 
nosis and treatment of nutritional 
failure. 


10 Food and Nutrition Board, Inadequate 
Diets and Nutrition Deficiencies in the 
United States, Bulletin 109, Nov., 1943. 

11 Medical Survey of Nutrition in New- 
foundland, Canad. M.A.J. 52:227, 1945. 
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REVIEW QUESTIONS 


1. When near-starvation conditions 
bring multiple deficiencies, which 
‘ones are apt to show up first and what 
should be the emphasis of relief feed- 
ing in order to do the most good for 
the greatest number of people? 

2. If you were working in southern 
Italy and encountered children who 
had pot bellies and were listless and 
inactive, would you suspect rickets or 
some other deficiency, and why? 

3. Whenever there are food short- 
ages or nutritional deficiencies the sus- 
ceptibility to them varies with age and 
sex. Which deficiencies are more apt 
to show up in children and which in 
adults? How will symptoms of the 
same deficiency vary with age or sex? 

4. Is there any evidence that educa- 
tion with a view to better nutrition 
of children during the past few 
decades has reduced certain deficiency 
diseases? If so, which ones? 

5. Skin lesions and gastro-intestinal 
disturbances are symptoms of a de- 
ficiency disease which occurs in low- 
income families in our Southern 
states. What specific deficiencies and 


food habits predispose to this condi- 
tion and what is it called? 

6. Families of fishermen in Labra- 
dor suffer from chronic constipation 
and some people become partially 
paralyzed during the winter months. 
What deficiency is probably involved, 
and which members of the family are 
apt to show the paralysis first? 

7. If dental caries was conspicu- 
ously less in children of a given com- 
munity than in surrounding areas, 
what would you suspect as the protec- 
tive factor, and why? 

8. If an infant is irritable, cries 
when handled and shows red, in- 
flamed gums, what deficiency would 
you suspect and how would you sup- 
ply the missing factor? 

9. Two well-known clinical syn- 
dromes have recently been added to 
the list of so-called deficiency diseases. 
What are they and what factors re- 
lieve symptoms? 

10. Mild forms of deficiency dis- 
eases undoubtedly occur more often 
than is known. Why are they not 
diagnosed earlier? What progress has 
been made toward earlier recognition 
of nutritional failure? 
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INTRODUCTION 


Diabetes mellitus, or sugar diabetes, 
is a chronic disease concerned with 
carbohydrate metabolism in which 
the whole endocrine system is in- 
volved, and particularly the pancreas, 
which supplies the body cells with 
the necessary insulin for metaboliz- 
ing the carbohydrate glucose. This 
disturbance results:in partial or com- 
plete inability of the body to utilize 
carbohydrate normally. The carbohy- 
drate which is not burned accumulates 
in the blood stream, a _ condition 
known as hyperglycemia, and is later 
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excreted in the urine. Sugar in the 
urine is known as glycosuria. 

It will be remembered that the pan- 
creas plays an important role in the 
process of digestion. It produces an ex- 
ternal secretion known as pancreatic 
juice and an internal secretion known 
as insulin. The external secretion aids 
in the digestion of protein, fat and 
carbohydrate in the intestine. The in- 
ternal secretion is the principal factor 
in the utilization of carbohydrate by 
the body cells. The insulin is secreted 
by special cells of the pancreas which 
are arranged in clusters known as the 
islands of Langerhans. 
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CAUSES OF DIABETES 


Predisposing Causes. Just what pro- 
duces diabetes is not definitely known, 
but there is a strong hereditary tend- 
ency. The disease “runs in families.” 
It also seems to afflict certain races, 
particularly the Jewish race, more 
than others. Contributing causes may 
be worry, a sedentary life, bad food 
habits and obesity. Joslin * is confident 
that overeating resulting in obesity is 
one of the chief predisposing causes of 
this disease. He found upon reviewing 
a thousand cases that only 10 per cent 
of them were underweight, and that 
75 per cent were above the normal 
weight zone. He found that persons 
21 per cent or more overweight de- 
veloped the disease 79 times as fre- 
quently as those 21 per cent under- 
weight. Diabetes is primarily a dis- 
ease of old age, as its greatest incidence 
is between 50 and 70 years of age. 
It does, however, affect people of all 
ages, even young children. The 
younger the patient the more serious 
the disease. In elderly people it is 
usually a mild condition, associated 
with arteriosclerosis or some other old- 
age phenomenon. The onset of this 
disease is generally slow and insidious, 
but it may be sudden. 


SYMPTOMS 


The symptoms which disturb the 
patient and send him to the doctor 
are: 

1. Frequent and copious urination, 
known medically as polyuria. 

2. Extreme thirst, known as _poly- 
dipsia. 

3. Dehydration, due to polyuria. 

4. Excessive hunger, known as poly- 
phagia. 

‘Joslin, Elliott P.: A Diabetic Manual, 
Philadelphia, Lea, 1941 


5. Loss of strength. 

6. Loss of weight. 

Upon arrival at the doctor’s office a 
patient with the foregoing symptoms 
will usually have a blood and urine 
analysis for sugar. In all probability 
he will be found to show: 

7. Sugar in the urine. 

8. Increased sugar in the blood. 

The history of the case will probably 
show: 

9. An increased susceptibility to in- 
fection, and a physical examination 
may reveal a gangrenous lesion. 

If the patient is sufficiently ill to 
require emergency treatment, one may 
suspect: 

10. Ketosis or acidosis. 

11. Coma, a state of unconscious- 
ness of most serious consequence, or 


12. Insulin shock. 


DIAGNOSTIC TESTS 


The laboratory findings are always 
the determining factors in the diag- 
nosis of diabetes. The examination of 
the urine includes tests for: 

1. Volume. 

2. Specific gravity. 

3. Glucose. 

4. Ketone bodies. 

The normal volume excreted daily 
varies, of course, with the amount of 
fluids consumed and the amount lost 
through evaporation or perspiration. 
The normal limits, however, lie 
roughly between 1,200 cc. and 2,000 
cc. (1-2 quarts) for a 24-hour period. 
If sugar is present, the volume is 
usually increased; the total volume 
often exceeds 3,000 cc. in severe cases. 
Joslin reports a case which excreted 
more than 7,000 cc. in 24 hours. 


SpeciFic GRAVITY OF THE URINE 


Specific gravity is a number which 
expresses how much heavier a given 





substance is than an equal volume 
of some standard substance—usually 
water or air. A substance with a spe- 
cific gravity of 1.015 is just 144 per 
cent heavier than water. The specific 
gravity of urine varies within normal 
limits from 1.008 to 1.030. The solids 
in solution are chiefly urea and salts; 
and in diseases of the kidneys, albu- 
min and glucose. In an effort to main- 
tain a normal concentration of soluble 
constituents in blood and tissue cells, 
the body excretes a large volume of 
urine, which is made possible by the 
increased thirst followed by increased 
drinking. When large quantities of 
sugar are excreted, the weight or spe- 
cific gravity of the urine is usually in- 
creased above 1.030. The total volume 
is also increased. 


SuGAR IN THE URINE 


Sugar in the urine, except when 
found in mere traces, is strongly in- 
dicative of diabetes mellitus, although 
there are a few exceptions. These in- 
clude renal glycosuria, when the renal 
threshold for glucose is lowered; ali- 
mentary glycosuria, when too much 
sugar has been ingested at one time 
for the liver to store the excess; pento- 
suria, when the body fails to oxidize a 
certain carbohydrate called pentose; 
fructosuria, when fructose is not 
utilized, and lactosuria in nursing 
mothers, when lactose is not used. For 
more specific details concerning the 
tests when diabetes mellitus is sus- 
pected, see Special Tests, Part Four. 


Ketone Bopies IN THE URINE 


Certain fatty acids may appear in 
the urine as the result of incomplete 
burning of the fats. The presence of 
these fatty acids, known also as ketone 
bodies, is indicative of a serious condi- 
tion known as ketosis, or diabetic 
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acidosis, which, if not corrected, may 
result in coma. 


Bioop-Sucar TEst 


The presence of glucose in the urine 
is strongly suggestive of diabetes mel- 
litus, but a blood-sugar examination 
is necessary to make the diagnosis 
certain. This test is made after a 12- 
hour fast. When this test is not con- 
clusive, a glucose tolerance test on the 
blood should be made. The latter test 
is carried out by giving a known 
amount of glucose in proportion to 
the body weight after a night fast. 
The blood sugar is examined before 
the glucose is given and again in % 
hour, 1 hour and 2 hours after the 
glucose is taken. In some conditions it 
is necessary to continue this test at 
hourly intervals for as much as 6 
hours. Note the difference in the glu- 
cose tolerance curve between a normal 


person and a diabetic. (See Fig. 65.) 


Dietary Tests 
Testing the Carbohydrate Tolerance 


The glucose tolerance is defined as 
the difference between the glucose 
equivalent of the diet and the glucose 
excreted in the urine. 

The capacity for burning glucose is 
known as the patient’s carbohydrate 
tolerance. To determine this in a 
patient without ketosis, a calculated 
weighted diet of known composition, 
usually low in both carbohydrate and 
calories, is given, following which 
analyses are made. If the urine is 
sugar-free, it is an indication that the 
patient may be able to burn more car- 
bohydrate and another diet with in- 
creased carbohydrate and calories is 
tried. This diet is‘ continued or in- 
creased cautiously unless sugar again 
appears, when it is evident that the 
patient’s tolerance has been exceeded 
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and in all probability his standard diet 
will be based on the carbohydrate 
value of the diet used prior to the 
appearance of urinary sugar. This 
amount, if much below normal, will 
probably be increased somewhat by 


Per Cent Sugar 





enter the body as food. After being 
acted upon by the saliva, the pan- 
creatic and the intestinal juices, they 
are changed to so-called monosac- 
charides, or simple sugars, that pass 
readily through the intestinal walls 


Time in Hours 


Fic. 65. Glucose tolerance curve in the case of 
a normal and a diabetic individual. Ordinates = per’ 
cent sugar, abscissas = time after the ingestion of 
100 Gm. of glucose. (Bodansky: Introduction to 
Physiological Chemistry, New York, Wiley.) 


the use of insulin, as described later 
in this chapter. 


PHYSIOLOGIC EXPLANATION 
OF BODY CHANGES 


How Guvcose Gets into THE Bioop 
AND THE URINE 


Glucose and Glycogen. Carbohy- 
drates such as starch, cane sugar 
(sucrose) and milk sugar (lactose ) 


into the blood stream and soon reach 
the liver through the portal circula- 
tion. The principal sugar formed is 
glucose, although there may be some 
fructose and galactose, both of which 
are transformed into glycogen when 
they reach the liver, as already stated 
in Chapter 3. The liver then allows a 
portion of this glycogen, converted to 
glucose, to pass into the blood stream 
to maintain the normal blood-sugar 
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level and to be carried to the tissues 
as rapidly as there is need for it, 
either for heat or muscular activity, or 
to be stored as muscle glycogen. Thus 
the liver, in some way not definitely 
known, functions to maintain the 
blood sugar at its normal level of 


level is lost and the glucose is allowed 
to pass directly into the blood stream 
instead of being stored as glycogen in 
the liver or in the muscles. Conse- 
quently, the blood sugar rises, but, 
since it is excess material, some means 
for disposing of it must be found. 


Hyperglycemia 


Formation of Glycogen 
from Blood Sugar 
(Glycogenesis ) 


Glucose 
Level 
in Systemic 
Blood 





Muscle 
Glycogen and 
Glucose 
Oxidation 


Fic. 66. Schematic illustration of some of the factors which regulate the sugar 
concentration of the blood. (1) and (2) under control of insulin and other hor- 
mones; (3) under control of sympathetic nervous system and adrenalin; (4) regu- 
lated by renal threshold. (Bodansky: Introduction to Physiological Chemistry, 
New York, Wiley. After Ringer and Baumann, with modifications. Barker, Lots 
Endocrinology and Metabolism, New York, Appleton-Century.) 


approximately 0.1 per cent or, as some- 
times expressed, 100 milligrams per 
100 cc. of blood. Insulin, the internal 
secretion of the pancreas, is one of 
the controlling factors in this regula- 
tory action, including (1) the conver- 
sion of glucose to glycogen, the change 
back to glucose and its release to the 
tissues, and (2) its utilization by the 
tissues. 

Insulin Deficiency. When disease 
interferes with regular production of 
insulin this control of the blood-sugar 


When it reaches the level of 0.16 to 
0.18 per cent known as the renal 
threshold, sugar is excreted by the 
kidneys and appears in the urine. 
The tissues also become flooded with 
glucose and may fail to function 
normally. 

Mechanisms of Carbohydrate Me- 
tabolism. The mechanisms by which 
the body attempts to control the carbo- 
hydrate metabolism may be likened to 
a great mountain stream controlled by 
dams and reservoirs. The first dam is 
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probably the insulin which, through 
its control, causes the reservoir, the 
liver, to be filled with glycogen: 
When, for any reason, this reservoir 
is broken down, the stream below is 
flooded and the second dam, the kid- 
neys, attempts to hold it in check. 
When it reaches a certain level there, 
it again overflows and in all proba- 
bility will spread to the fields beyond, 
which, according to the simile, repre- 
sent the tissues of the body. Just as the 
fields require moisture, so do the tis- 
sues require glucose, but an overabun- 
dance or flooding in either case is 
detrimental. 

The kidneys are also the sluice-way 
which eventually allows for an over- 
flow into the urine when the flood 
level of sugar reaches the critical 
level. The original source of the sugar 
as it appears in both the blood and the 
urine is, as stated, the food supply. Of 
course, it comes chiefly from the car- 
bohydrates—starch and the various 
sugars; but it is interesting to know 
that each of the other food constit- 
uents—protein and fat—contributes to 
this supply also. When the proteins 
are digested and converted into amino 
acids, they too find their way to the 
liver, where they are allowed to pass 
through to the tissues if needed for 
repair or growth. If not in demand for 
immediate use, they are deaminized, 
as stated in Chapter 5. The nitrog- 
enous portion is eliminated, while 
the glucose portion of the remainder 
is stored like any other carbohydrate. 
While there is some difference in the 
various kinds of protein as to the per 
cent of glucose which each yields, the 
average is 58 per cent of the total 
weight of protein. 

Likewise, when the fats are di- 
gested, fatty acids and glycerol are 
produced. The glycerol is converted 
into glucose and stored by the liver, 


just as carbohydrates from any other 
source are used. Theoretically at least, 
all fats yield about 10 per cent glucose. 

There are, therefore, three sources 
of glucose from which blood sugar 
may be derived. They are 


Per Cent 
Carbohydrates..... 100 
Protemine oer 58 
Fatsixereve ccacee ture 10 


The total glucose in a day’s diet may 
therefore be expressed by the follow- 
ing formula: G = 100% C+ 58% 
P+ 10% F. 

During fasting or starvation or an 
insufficient food supply, the body 
protein and fat serve as sources of 
carbohydrate, though in insufficient 
amounts to constitute a normal supply. 


How Ketone Bopits Get INTO THE 
BLoop AND THE URINE 


The fatty acids from which ketone 
or acetone bodies may be formed find 
their way into the blood stream in 
much the same way that an excess 
of glucose enters. Like glucose, only 
small amounts of fatty acids occur in 
normal blood and urine. Normal 
blood contains about 0.00001 per cent 
or 1 mg. in 100 cc. In diabetic condi- 
tions there may be 200 to 300 times 
this amount. Ketone bodies are the 
products of incompletely burned fats 
and fatty acids which are derived 
chiefly from (1) food fats and (2) 
body fats. A third source may be pro- 
teins, as some of the amino acids de- 
rived either from food sources or from 
body protein are capable of being con- 
verted into ketone products. 

Body fats are oxidized only when 
the supply from food sources has been 
exhausted. Because the diabetic or- 
ganism, without the aid of insulin, is 
unable to use carbohydrate as a source 
of energy, it draws upon the protein 





and the fat for its energy. While only 
a little more than half of the protein is 
glucogenic, i.e., available as a source 
of carbohydrate in the normal organ- 
ism, even this source of energy is un- 
available in the diabetic organism due 
to the lack of insulin. Hence the dia- 
betic body must make use of keto- 
genic fraction of fats and proteins as 
its chief sources of energy. 

When the body is unable to oxidize 
the fatty acids completely, the par- 
tially oxidized products, the ketones, 
enter the blood stream in large quan- 
tities, thus flooding the organism and 
producing the condition called ketosis. 
The process of formation of the ke- 
tones is termed ketogenesis. The 
process by which ketones are pre- 
vented from being formed is called 
anti-ketogenesis. The ketogenic foods 
are proteins and fats; the antiketogenic 
foods are carbohydrate and a portion 
of the protein. 


DIET THERAPY 


Dietary PRESCRIPTIONS 


The dietary prescription takes into 
consideration (1) the severity of the 
disease and (2) the maintenance re- 
quirements. 

The severity of the disease has al- 
ready been discussed in connection 
with the tolerance and other tests. 
Mild cases without ketosis may be con- 
trolled by diet alone, while the more 
severe cases require insulin treatment 
as well. 

The maintenance requirements are 
the same as for normal individuals of 
the same age, sex, height, weight and 
activity. Many normal people, how- 
ever, consume a larger quantity of 
food than is actually required for the 
maintenance of health and bodily ac- 
tivity. The diabetic is cautioned not to 
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exceed the actual requirements. In- 
deed, it is usually thought best for 
him to maintain himself at slightly 
below the average weight (see Table 
12, Part Four). The energy require- 
ments have been discussed in Chapter 
6 and the protein requirements in 
Chapter 5. It will be remembered that 
for an adult the daily requirement is 
from 60 to 70 Gm. of protein, and 
the energy requirement for a man of 
average size doing sedentary work is 
from 2,000 to 2,500 calories, while a 
woman will require from 1,800 to 
2,100 calories. The usual prescription 
for diabetics calls for 30 calories per 
kilogram (2.2 lbs.) of normal body 
weight. 

The requirements for energy and 
protein are quite definitely estab- 
lished, but there is some difference of 
opinion among physicians as to the 
optimum ratio of carbohydrate to fat 
in the diet. Two grams of carbohy- 
drate to one of protein and one of fat 
are frequently prescribed, thus allow- 
ing 130 to 200 Gm. to half that num- 
ber of grams of fat and also of pro- 
tein. In the preinsulin days the amount 
of carbohydrate given was necessarily 
much lower than it is today, and what 
was then described as a high carbo- 
hydrate ratio would be called low 
carbohydrate today. Allen, whose regi- 
men was characterized by “starvation 
periods,” reduced both carbohydrate 
and fat below what would now be 
considered minimum. Newburgh and 
Marsh used a so-called high fat diet 
which might just as well have been 
designated “low carbohydrate and low 
protein.” In his routine diets the carbo- 
hydrate ranged from 15 to 40 Gm., 
while the fat varied from 90 to 210 
Gm. In this diet the ratio of fatty acids 
to glucose was 2.0 to 2.5. 

At the present time one school of 
thought advocates what some physi 
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ya a i a 


cians call a “high carbohydrate” and 
others a “normal carbohydrate” diet, 


depending upon the point of view~ 


Compared with the usual practice 
in handling diabetic cases, it is high 
carbohydrate, but when compared 
with the diets of normal people it 
at least approaches normal carbohy- 
drate. 

Joslin ? probably expresses the con- 
sensus of opinion at the present time 
in the following statement: 

“The proportion of carbohydrate, 
protein and fat is an individual study 
and differs from the normal diet in 
that the carbohydrate content is 
usually lower with a corresponding 
increase in fat to supply the caloric 
allowance.” 

The distribution of the carbohy- 
drate in the day’s diet is quite as 
important as the total quantity con- 
sumed. Since the blood sugar is 
usually at its height during the morn- 


ing hours, some advise a lower carbo- . 


hydrate at breakfast, about 44 of the 
day’s allowance, with 34 at noon and 
4% at night. For some patients who 
do not require insulin treatment, the 
total carbohydrate is divided equally 
over the 3 meals. If the patient is tak- 
ing regular or modified insulin the 
distribution will be determined by the 
allotment of the insulin dosage. Some 
physicians prefer to administer the in- 
sulin morning and night with 34 of 
the total in the morning and % at 
night, in which case the carbohydrate 
is distributed as follows: Breakfast, 
¥,; dinner, 14; supper, 24. Other doc- 
tors, when using the globin insulin 
recommend for their more severe cases 
4 meals a day, including a midafter- 
noon lunch, in which case the carbo- 
hydrate is as follows: Breakfast, 4%; 


2 Joslin, Elliott P.: Diabetes Mellitus in 
Pattee’s Dietetics, New York, Putnam. 1945. 


luncheon, %; midafternoon lunch, 
Y,; and dinner, 7%. For the less severe 
cases, 3 regular meals are served with 
the carbohydrate distributed as fol- 
lows: Breakfast, 4%; luncheon, *; 
and dinner %. 

Although there may be some dif- 
ferences of opinion as to the principles 
just outlined, there is general agree- 
ment that the following are important 
factors in the dietary treatment of dia- 
betes mellitus: 

1. The caloric intake should be suf- 
ficient to maintain body weight at 
slightly below the average. 

2. Protein should be normal, 1 to 
1% Gm. per kilogram of body weight. 

3. Carbohydrates are somewhat re- 
stricted. 

4. Fats are used to make up the 
“balance” of the total calories re- 


‘quired. The fat must never be in suf- 


ficient quantity to produce ketosis. 
5. The diet must be adequate in all 
essential nutrients. 
The restrictions of this diet are more 
in relation to the quantities allowed 
than with regard to the variety. 


DIABETIC DIET 


Foods Allowed: 

Cereals—All cooked and ready pre- 
pared 

Breads—All plain unsweetened 

Fruits—All fresh 
All canned (if water-packed) 

Vegetables—All fresh 
All canned 

Soups—Broths and clear soups 

Meats, poultry and fish—All, lean cuts 

Milk—Fresh, dried or canned (un- 
sweetened); buttermilk or skim 

Eggs and cheese—All 

Butter, oils and cream—all 

Nuts and soybeans 

Desserts—All fruits as above, custards 
and gelatin dishes made without 
sugar 

Beverages—Tea, coffee, milk, cocoa 
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(unsweetened), fruit juice (un- 
sweetened) 

Condiments—Salt, pepper, vinegar and 
spices 


Foods to Be Avoided or Used Sparingly: 

Sugar—lIn all forms, including candy, 
chewing gum, honey, sirups and 
molasses, jellies, jams and preserves, 
canned fruit unless specially pre- 
pared without sugar, pastries, cakes 
and sweetened desserts 

Italian pastes—Macaroni, spaghetti, 
vermicelli, noodles, unless substi- 
tuted for bréad, cereal or potato 

Vegetables high in carbohydrate— 
Dried peas and beans; they must be 
calculated on the basis of both pro- 
tein and carbohydrate value of the 
specific food. 

Soft drinks and alcoholic beverages 

Dried fruits and vegetables and those 
canned with sugar 

Fried foods unless the fat used is cal- 
culated 

Note—All foods of unknown composi- 
tion should be avoided 


PLANNING AND CALCULATING THE 


Diet 
The diet should be planned as far 


as possible around the family menus, 
or perhaps better still, the family’s 
meals around the patient’s diet. Al- 
though the patient must be made to 
realize that his health and usefulness 
to society depend upon his strict atten- 
tion to his diet, for psychologic reasons 
he must not be made to feel that he is 
different and that he does not share 
in the family life. His meals must be 
built around the essentials, as de- 
scribed in the basic dietary pattern 
(see Chap. 19). 

The doctor’s prescription is given 
in terms of the number of grams of 
protein, fat and carbohydrate and this 
necessitates the careful calculation in 
terms of foods allowed and the weigh- 
iny of same. For example, the pre- 
scription might be as follows: 


PROTEIN FAT 


75 Gm. 100 Gm. 


CARBOHYDRATE 


175 Gm. 


By comparison with the basic die- 
tary pattern, as was done in the low 
caloric diet in Chapter 20, it will be 
noted that additional fat (22 Gm.), 
carbohydrate (26 Gm.) and calories 
(350) will have to be added. This 
permits the use of more bread and 
fruit with slightly less meat. 

Where the food quantities and the 
nutrients have been determined, the 
food groups are broken down into 4 
meals as shown on next page. 

Tables of food values must be con- 
sulted frequently. For the convenience 
of their readers, the authors have pre- 
pared the detailed tables which appear 
in Part Four. Tables giving classifi- 
cations of fruits and vegetables accord- 
ing to carbohydrate values are also 
given (see Part Four, Tables 6 and 7). 

The Bureau of Home Economics, 
U. S. Department of Agriculture,’ has 
given what is undoubtedly the most 
accurate and usable classification yet 
evolved. They have given not only 
carbohydrate values but protein and 
fat as well (see Table 6, Part Four). 
Some physicians still use the classifi- 
cation based on the 5-per-cent interval; 
this, therefore, is given as well as that 
of Adams and Chatfield, which is 
based on the 3-per-cent interval. 

It must always be remembered that 
all tables of food values are based 
upon average composition. Adams 
and Chatfield‘ state that “not only 
are there differences from one to an- 
other, but different lots of the same 
fruit or vegetable may vary markedly 
in carbohydrate content, depending 
upon such factors as variety, cultural 

8 Chatfield, C., and G. Adams: U. S 
partment of Agriculture, Circular No. 549, 
June, 1940. 

4 Adams, G., and C. Chatfield: J.A.D.A 
10:383, 1935. 
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TYPICAL DIABETIC DIET 


Breakfast 
: Gm. Gm. 
Fepisit, Loe <a) ete a a ae 100 Grapetruit og, a Saeeie Re ieiea ea 165 
| its ee eater Riel page t ee 50 io aeewenenese eee e renee cence neres 50 
Bread .2e toe eee ee ee ee 30 Bread; t’elites; 0+. - hea e omens 30 
Cream tech eee Ae Ee re 60 Cream, 4 tablespoons......:.-...- 60 
Butteticn: dsc besos Ropes aera Oe 10 Butter, 1. pat 2 sae eee ereeene 10 
Coffee, .Icup ; an). ae ees eee 180 
Lunch 
Cheese, Americans. i. 25.fe ha od oe 30 Cheese, “American m -nieae ors ae 30 
Veretable, Fics. cots ects oereeiie ms ata 100 Tomato and lettuce salad......... 100 
FEE pl in c.t skeet, aes cost en 100 Apple. .... rely Paste 6 ies Be ieseierae 100 
Bread eee ee ee ele rae arene 60 Bread 2islicest. cree tee eee oe S60 
Batters 20h hie eos ee eae 15 Butter, !144¢: patsis.. 24 sees wien 15 
INET ice eS Ae eke cca ak, Stevie aoe 200 ik a, tute ct sat, ee ee ee 200 
Dinner 
Neate ee hee rears hee eee rea 60 Roast: beef eae beeen 60 
Pinte wk (alee tens Hake me 100 Riced potatosienocuals acne 100 
Wevetanle, 2900. .¢ atnoston retuewmrié- 200 ASDATAOUS? wt sa acon Paya ae 100 
ratte LS cot he ch 2h i nt aurea 100 Carrotss Ae ee ere 50 
IBVEACIRINE. not cer cates. rye create 60 Peas [23.08 s.. TSR eee 125 
BULLE AN eee stn Seren ne Bee 20 Breads-Zislices wa eree eee 60 
Buttéiy 2 Dats in yon ce rn ee 20 
Evening Lunch 

Bie eee ee ee at cl es aoe 200 Millie s.°s er ce. ote ee eee 200 
SOCAICIACKELS eine eaters oer 12 SOdanCra CKEES eae eear nage a etc eee 12 


conditions or maturity. Even at best, 
average figures on composition may 
be only rough estimates of the com- 
position of any particular sample. 
Since the error introduced by the use 
of average figures is already present, 
further error from classification should 
be kept as low as possible. . . . On 
these premises the Bureau of Home 
Economics has set up a classification 
with a view of reducing the errors 
which arise from calculating carbohy- 
drate at group averages. A compre- 
hensive list of fruits and vegetables 
has been used and the grouping has 
been made after a careful study of 
their carbohydrate distribution. Using 
an interval of 3 per cent, 6 groups 
suffice to include practically all fruits 
and vegetables. The group limits and 
averages at which carbohydrate is cal- 
culated in each group are given.” 


There is probably more variation in 
cuts of meat than in vegetables. Fat 
is the factor of variance. In order to 
prevent any gross error, only lean 
meats should be served unless the fat 
value is quite stable, as in bacon. The 
shrinkage of meats, owing to cooking, 
introduces another variable, hence in 
using tables of food values, care should 
be taken to note whether they are 
based upon raw or cooked weight (see 
Table 1, Part Four, for raw values 
under names of meats and for cooked 
values under “Meats, cooked’’). 

Cereals in all weighed diets should 
be calculated upon the dry weight. If 
based upon cooked weight, errors may 
be introduced because of difference in 
proportion of water used and in the 
evaporation. It is well to prepare in- 
dividual portions of cooked cereals, 
although care must be taken to use a 








double boiler or in some way prevent 
loss of material adhering to the con- 
tainer. A typical diabetic diet is shown 
on previous page. 


INSULIN THERAPY 


Insulin, as already stated, is the in- 
ternal secretion of the pancreas, elabo- 
rated by the islands of Langerhans. 
The discovery that insulin could be 
isolated from the pancreas of an ani- 
mal, the development and the technic 
of its administration and the develop- 
ment of commercial standards for its 
production together form one of the 
greatest contributions of the century to 
medical science. Insulin is sold on the 
basis of its unit content, the commer- 
cial unit used being the same as that 
originally designed in the experi- 
mental laboratory. An insulin unit is 
¥% the quantity which will cause a 
2-kilogram (4.4 lb.) rabbit to reach 


‘the blood-sugar level of .045 per 


cent—the convulsive level—within 5 
hours. In the human being it will 
cause one or more grams of carbo- 
hydrate to be oxidized—usually 144-2 
Gm., but this varies with the patient 
and his condition. Insulin is sold in 
different strengths varying from 20 to 
80 units per cubic centimeter. The 
quantity required by an individual 
varies with his ability to burn carbo- 
hydrate. Sufficient insulin is given to 
make up the deficit between the pa- 
tient’s tolerance and his requirements 
for carbohydrate. 

It must be remembered that exer- 
cise increases this demand but it also 
increases the body’s ability to burn 
carbohydrate. Other factors, such as 
strong emotion, worry or overwork, 
may also affect the insulin require- 
ment. These may have the effect of 
raising the blood sugar and thereby 
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disturbing the patient’s carbohydrate 
balance. 

The insulin described above is now 
known as unmodified or regular in 
contrast with modified forms of it 
known as crystalline zinc, protamine 
zinc and globin insulins described 
below. 


CRYSTALLINE Z1Nc INSULIN 


Research proved that insulin ex- 
tracts could be crystallized and that 
the addition of very small amounts of 
zinc facilitated the process. This is a 
purer product than the first or regular 
insulin, inasmuch as it has a lower 
protein content. Crystalline insulin is 
supposed to give less allergic reactions, 


- otherwise the action of this product is 


very similar to that of the regular or 
unmodified. Both act quickly and are 
effective for approximately 6 to 8 
hours. 


PROTAMINE Zi1Nc INSULIN 


Protamine zinc insulin was made 
available through the research of 
Hagedorn of Scandinavia and others. 
It was a precipitate of the regular or 
unmodified insulin and a protamine 
which originally was obtained from 
the sperm of a certain fish. Zinc in 
minute quantities was added to en- 
hance the effect of the protamine. This 
type of insulin is absorbed much more 
slowly than the original preparation 
produced by Banting or the crystalline 
zinc insulin described above. Its effect 
may last for a day or more, depending 
upon the individual, and the drop in 
blood sugar is more gradual. For this 
reason, it is advisable to give the prota- 
mine zinc insulin 1 hour before break- 
fast and it is usually given only once 
a day. The distribution of carbohy- 
drate intake may be different from 
what it is when regular or crystalline 
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insulin is used. The breakfast should 
be the meal of the lowest carbohydrate 


value, the usual distribution being ap-— 


proximately as follows: Breakfast, 1%; 

luncheon, 74; and dinner, 75. 
Because it is slow of absorption, the 

single morning dose may not be suf- 


BLOOD SUGAR - MGM. PER 100 CC. OF BLOOD 


HOURS 2 4 6 8 10 12 


hemoglobin of beef blood. This prod- 
uct also contains zinc chloride and is 
a clear solution. Its action is inter- 
mediate between the regular and the 
protamine insulins. Its effect is ap- 
parent after about 2 hours and reaches 
its maximum in about 8 hours, when 


4 
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The above diagram shows the effects of comparable doses of various insulins on the 
blood sugar level of a fasting diabetic patient. Note the intermediate type of action 
of globin insulin as compared with regular insulin and protamine zinc insulin. (Bur- 


roughs Wellcome & Co., Inc.) 


ficient to control the early morning 
glycosuria of a severe diabetic. This, 
however, may be overcome by the 
combined use of the regular and the 
protamine zinc insulins. By its use, 
the number of injections have been 
reduced from as many as 4 per day to 
1 or 2, and in many cases fewer units 
are required. Ketosis is almost com- 
pletely overcome by its use. 


GLosINn INSULIN 


As the name would indicate, globin 
insulin is a combination of an aqueous 
solution of insulin with the addition 
of the protein globin derived from 


it begins to wane, gradually decreasing 
for another 8 hours. Its effect is, there- 
fore, continuous for approximately 24 
hours. When given before breakfast, 
the peak of its activity is reached 
about midafternoon. For this reason, 
some of the more severe diabetics find 
it necessary to have a midafternoon 
feeding. 


INSULIN ADMINISTRATION 


The total quantity of insulin given 
may ‘vary from 5 to 80 units. This is 
given in from 1 to 4 doses daily, de- 
pending upon the needs of the case 
and the type of insulin used. It is 
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usually given a half hour before meals. 
It is very important that the dosage be 
properly adjusted to each day’s needs, 
otherwise one of two serious compli- 
cations may arise—ketosis if too little 
is given or insulin shock if too much 
is administered. 

Unfortunately, neither regular nor 
modified insulin can be given by 
mouth; both must be administered 
hypodermically. It usually falls to the 
lot of the nurse to give insulin or to 
teach the patient how to administer it 
to himself, and it is therefore impor- 
tant that the nurse should acquaint 
herself thoroughly with the methods 
for doing this. For convenience, direc- 
tions are given in Part Four. Other 
procedures concerned with the disease 
are also given. The student is also re- 
ferred to diabetic manuals. (See list of 
references on diabetes, Part Four.) 


DIABETIC EMERGENCIES 


CoMa 


Coma is usually caused by overeat- 
ing, by failure to take the insulin pre- 
scribed, or by fever and infection. If 
the carbohydrate eaten is greatly in 
excess of what the body can oxidize or 
if the body has exhausted its store of 
glycogen so that body fats are drawn 
upon but only partially oxidized, a 
condition already described as ketosis 
follows and may result in diabetic 
coma. This condition is usually slow 
in its onset and is characterized by 
nausea, vomiting, pain in the abdo- 
men, thirst, deep breathing, a pungent 
odor of the breath, restlessness and, 
finally, unconsciousness. The treat- 
ment consists of rest in bed, keep- 
ing the patient warm, administering 
liquids (tea, coffee, hot water or 
broths) and insulin, with some source 
of carbohydrate, such as orange juice, 


and any other such procedures as the 
physician may prescribe. 

The principles of treatment are 
(1) to ensure the burning of carbo- 
hydrate by the use of insulin, (2) to 
replace water and salts lost to the body 
because of dehydration and vomit- 
ing and (3) to give such general care 
as to secure the patient’s survival until 
such time as (1) and (2) become 
effective. 


INsuLIN REACTIONS 


If too much insulin is given or too 
little food is taken after its adminis- 
tration, the blood sugar is decreased 
and the patient suffers a reaction or 
shock, characterized by a sudden on- 
set, hunger, weakness, pallor, sweat- 
ing, trembling and double vision. The 
patient may become hysterical, drowsy 
and then unconscious. It is important 
that this condition be treated quickly. 
Carbohydrate must be administered at 
once. Orange juice or sugar gives 
quick relief. Patients taking insulin 
are advised to carry two lumps of 
sugar or hard candy for just such 
emergencies. 

The treatment for reactions from 
the modified insulin differs from the 
treatment for reactions from the reg- 
ular insulin in that the carbohydrate 
must be given over a longer period of 
time. Orange juice or some other car- 
bohydrate that is quickly absorbed 
should be given immediately but fol- 
lowed shortly by a form that is more 
slowly absorbed, such as milk and 
crackers or toast. It may be necessary 
to repeat the administration of carbo- 
hydrate that is rapidly absorbed for a 
period of several hours. 


SURGERY 


Diabetics can now be operated upon 
with a comparative degree of safety. 
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In emergencies, as in acute, operable 
infections, there need be no delay in 


operating. In these cases, the patient is - 


given insulin, also dextrose and physi- 
ologic saline solution intravenously. 
When there is time to prepare the 
patient, the preoperative treatment 
should consist of making the patient 
free from ketosis and his urine free of 
sugar, and seeing that his glycogen, 
fluid and salt reserves are adequate. 
A weighed diet accompanied by the 
use of insulin is of course indicated 
in such cases, 

The diet for these patients is made 
somewhat richer in carbohydrate to 
provide extra glucose for storage as 
glycogen. If dehydration is apparent, 
fluids are given by rectum or intra- 
venously. On the morning of opera- 
tion both breakfast and insulin are 
withheld. Occasionally a small dose 
of insulin is injected before the patient 
goes to the operating room. 

After the operation, fluids, prefer- 
ably saline, should be injected. Insulin 
should be given in accordance with 
the findings of the blood-sugar deter- 
minations and the urine examinations. 
Since anesthesia, surgery and infection 
alter the insulin action, injections are 
usually made at intervals of less than 
6 hours. Oral feeding is started as 
early as possible, usually after 24 
hours. At first fruit juices alone are 
given, or ginger ale or 10-per-cent 
solutions of glucose. Later a more lib- 
eral diet is gradually resumed. 


DIABETES IN CHILDREN 
Although in general the child dia- 


betic is given the same treatment as 


Age Years 


by Sete See. 75 3.0 
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the adult, there are some differences 
which should be noted. The diet for 
the child must not only meet his needs 
when first seen, but it must also allow 
for periodic readjustment as he grows 
and develops. 

The child requires more insulin and 
more food as he grows and develops. 
White ® says that among her patients 
the dosage of insulin doubles from in- 
fancy to 15 years of age, practically 
regardless of the duration of the dis- 
ease. Topper® has shown that dia- 
betic children between the ages of 15 
and 17 years may have a basal meta- 
bolic rate of plus 21 per cent. Joslin 
and White observed a 24-per-cent in- 
crease in subjects between 16 and 18 
years. This increase in the basal meta- 
bolic rate, due to puberty, is normal; 
but in nondiabetic children it occurs 
earlier, between the ages of 11 and 14 
years. In planning diets for diabetic 
children in the age range of 15 to 18 
years, ample caloric allowance should 
be made to cover their needs. 

Children, diabetic or nondiabetic, 
require a larger proportion of protein 
in the diet than adults. The younger 
the child the greater the proportion of 
protein needed. A chart by White ® 
appears below, showing the dietary 
requirements of children of different 
ages. 

Excitability and irritability are fac- 
tors which play a greater role in the 
treatment of the diabetic child than in 
that of the adult. Above all, it should 
be remembered that great tact, sym- 


5 White, Priscilla: Bull. New York Acad. 
Med. 10:347, 1934. 

® Topper, Anne: Am. J. Dis. Child, 42:760. 
1931. 


Average diet in grams 


Carb. Prot. Fat Cals. 
140 60 70 1,400 
160 70 80 1,600 
180 85 90 1,900 
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pathy and understanding are necessary _betic woman have been greatly re- 
in dealing with such children. duced. It is, of course, necessary for 
her to adhere very strictly to her diet, 

DIABETES AND PREGNANCY which, however, must be adjusted 
from time to time to meet the growth 

Since the introduction of insulin, demands of the fetus (see Chap. 15) 
the hazards of pregnancy in the dia- and to prevent depletion of the ma- 


DECLINING MORTALITY 


DIABETICS OF EvERY AGE BENEFIT 






DEATH RATES PER 1,000 








Key 
PRE-INSULIN ERA 
A 1897 — 1914 
B 1914 — 1922 
INSULIN ERA 
c 1922 — 1926 
19] 1926 = 1929 
1929 — 1938 





ABCOE ABCOE 
PERIOD 









EXTRAORDINARY GAINS FOR YOUNG DIABETICS 


EXPECTATION OF LIFE IN YEARS 


Fic. 67. Prognosis in diabetes; a summary of 40 years of progress. 
(Joslin, E. P.: Diabetes in the 1940's, George F. Baker Clinic, Boston, 
and Metropolitan Life Insurance Company, New York.) 
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ternal stores. Recently White and 
Hunt? have been able to reduce to a 


great degree the occurrence of fetal - 


death and toxemia of pregnancy of 
diabetic mothers by the use of female 
sex hormones in those patients in 
whom the hormone balance has been 
found to be distinctly abnormal. 


TEACHING THE PATIENT 


The education of a diabetic patient 
is quite as important as the thera- 
peutic treatment given. Everything 
possible should be done to interest 
him in his disease and to teach him at 
his own level of intelligence. The fol- 
lowing procedure is advised: 

The patient should be informed 
gradually of the principles involved in 
his disease and encouraged to make 
the necessary adjustments. 

He should be warned against over- 
eating. 

He should be urged to keep his 
body weight slightly below the aver- 
age for height, age and sex. 

He should be taught to evaluate his 
diet. 

Eventually, as his condition im- 
proves, he should be taught what sub- 
stitutions he can make for foods listed 
on his diet. 

He should learn to test his urine for 
sugar, using the Benedict Test. (Def- 
nite instructions may be found in 
Part Four or in any of the diabetic 
manuals mentioned in list of refer- 
ences under diabetes.) 

Upon advice of the physician he 
must be taught to administer his own 
insulin. (See directions in Part Four.) 

He should be warned of the danger 
of coma and insulin reaction, of the 
symptoms and the treatment for each. 


T White, Priscilla, and Hazel Hunt: 


J.A.M.A. 115:2039, 1940. 


He must be taught that he must 
live a simple life, avoid undue excite- 
ment, worry and strain; that rest, 
sleep and exercise are important; that 
he must eat leisurely, regularly, and 
on time. 

Prognosis. It must be remembered 
that a diabetic patient is never “cured” 
in the sense of no longer having to 
consider his diet. Insulin, wonderful 
as it is, does not cure—it merely aids; 
but it nevertheless enables the patient 
to live comfortably and to engage in 
life’s activities. That the life expect- 
ancy of the diabetic has been greatly 
lengthened by the use of instlin is 
shown by the preceding graphic Sum- 
mary of Progress of Forty Years at 
the George F. Baker Clinic, Boston. 
(Fig. 67.) 


REVIEW QUESTIONS 


1. What are the causes of diabetes? 

2. What symptoms does a patient 
with diabetes have? Why does he 
show each one of these symptoms? 

3. What tests are performed to diag- 
nose diabetes? 

4. A patient has a fasting blood 
sugar of 300 mg. per cent and shows 
sugar and acetone in his urine. What 
has happened to his metabolism to 
bring about these two conditions? 
What will the treatment possibly be? 

5. Which foods are glucogenic and 
which ketogenic in the diet? 

6. A diabetic patient weighs 120 
pounds. His ideal weight is 125 
pounds. How many calories should he 
have per day? How much protein? 

7. The carbohydrate allowance for 
a diabetic patient is 150 grams. He is 
being given protamine zinc insulin. 
How will the carbohydrate of his diet 
probably be divided for the day? 

8. Plan a diabetic diet with the fol- 
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lowing diet order: Protein 75, fat 110, 
carbohydrate 200, carbohydrate di- 
vided for globin insulin. The patient 
is a man with a large appetite. 

9. What is meant by a 15-per-cent 
fruit? 

10. What kinds of foods should the 
diabetic patient avoid? 

11. What kinds of foods can the 
diabetic patient use? 

12. What sukstitutions can a dia- 
betic make for a slice of bread? 

13. What foods should be included 
in the diabetic diet to make it nutri- 
tionally adequate? 

14. What is insulin? How many 


kinds of insulin are there? How do 
they differ? 

15. What are the causes of insulin 
reactions? How are they treated? 

16. How are diabetics prepared to 
undergo surgery? 

17. What differences are there be- 
tween the treatment of diabetic chil- 
dren and diabetic adults? 

18. What precautions should be 
taken by a diabetic patient who is 
pregnant? 

19. A diabetic patient is to be dis- 


‘charged. What should he have been 


taught by the time he is ready to go 
home? 


O<—errvrwmrV 
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GENERAL DISCUSSION 


Gastric diseases are usually classi- 
fied as organic and functional. Organic 
diseases are those in which a definite 
pathologic change has occurred in the 
structural tissues, as in ulcer and in 
cancer. Functional disorders are dis- 
turbances of the nerve control of di- 
gestion, whether sensory, motor or 
secretory in nature. The stomach, it 
will be remembered, receives the mas- 
ticated food, churns and mixes it with 
the gastric juice and then expels it 
through the pylorus. In order to per- 


form these functions, wavelike move- 


ments, known as peristalsis, pass reg- 
ularly at intervals of about 22 seconds 
from the cardiac end of the stomach 
to the pylorus. In due time the pyloric 
sphincter allows the chyme to pass 
into the intestinal tract. All this con- 
stitutes a complicated process which is 
under the control of the nervous sys- 
tem. Disturbances are usually motor 
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or secretory, or both. The motility or 
the ability of the stomach to pass food 
into the intestinal tract may be ac- 
celerated or delayed; the gastric juice 
may be secreted in excessive or insuf- 
ficient amounts. 


RELATION To OTHER DisEAsEs 


Although classed as functional dis- 
turbances, many of the gastric dis- 
orders may be due to pathologic con- 
ditions in other organs. It has been 
well said that the stomach is a mirror 
reflecting the ailments of the whole 
abdominal region and other parts of 
the body as well. Chronic appendi- 
citis, gallbladder diseases, nephritis 
and even pulmonary tuberculosis are 
known to be causes of gastric dis- 
orders. Likewise many of the neuroses, 
as well as the psychoses, give rise to 
similar symptoms. It is, of course, very 
important that the clinician should de- 
termine as soon as possible the funda- 
mental causes of gastric disturbances 
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To this end a number of tests have 
been devised. 


DIAGNOSTIC TESTS 


Gastric Test MEALs 


These tests consist of chemical 
examinations of the contents of the 
stomach during the process of diges- 
tion. One or more foods and liquid, 
both in definite amounts, are given, 
usually on a.fasting stomach. After a 
predetermined time, allowed for di- 
gestion, the contents are removed by 
a tube and later examined. 

Ewald-Boas Test Breakfast. This 
test, administered in the morning 
before the patient has received any 
other food, is one of the best known of 
these tests. The stomach is first evacu- 
ated and the contents examined for 
hypersecretion, focd stasis and other 
abnormal conditions. The meal con- 
sists of: 


1 roll or 2 slices of white bread or 2 slices 
of toast or 4 soda crackers 
2 glasses of water or weak tea 


After 45 minutes to an hour, the meal 
is extracted. The material is examined 
as to gross appearance and admix- 
tures, such as blood and bile, and also 
as to total quantity. An analysis is 
made ot both the free hydrochloric 
acid and the total acidity. From the 
above examination the following in- 
terpretations may be made: 


Total Quantity—Less than 20 cc. indi- 
cate accelerated evacuation 
Over 100 cc. may indicate stasis 
Hydrochloric Acid—Above normal (p. 
29) indicates hyperchlorhydria 
3elow normal indicates hypochlorhy- 
dria 
Absence of acid indicates achlorhydria 
Ferments or Enzymes—Tests are also 
made for pepsin and rennin, espe- 
cially when acid is absent 


The fractional method, advocated 
by Rehfuss and his associates, has been 
recommended as giving more accurate 
results than a single aspiration or with- 
drawal. By this method the gastric 
contents are withdrawn at frequent 
intervals following the meal and 
chemical analyses made of each speci- 
men. 

HistTaMINE TEsT 


Histamine, a drug, is the most pow- 
erful stimulus known for the secretion 
of gastric juice. It is, therefore, used 
to determine the ability of the stomach 
to secrete the necessary acid and pep- 
sin, especially if the test meal shows 
evidence of achlorhydria. It is given 
subcutaneously after a 12-hour fast 
and after the contents of the stomach 
have been removed by tube. 

Samples of gastric juice are aspi- 
rated at 15-minute intervals during the 
period of active secretion, and are then 
titrated for total and free acidity. The 
results are compared with normal fig- 
ures. If much above normal and if the 
period of secretion is prolonged, ulcer 
may be suspected; if below normal, 
achlorhydria may be indicated. 


RADIOGRAPHY 


Radiography of the stomach is now 
a most important diagnostic proce- 
dure. This is an x-ray examination, 
and it is known also as fluoroscopy. 
By this means, one may follow the 
progress of an opaque “meal” of 
barium sulfate through the entire di- 
gestive tract, and can study very 
minutely the motility, including peri- 
stalsis, the emptying time, the general 
tonus, including cardiospasm or py 
lorospasm, defects of outline indica- 
tive of ulcer or carcinoma, and other 
signs of abnormalities. The barium 
meal is given in the morning or at 
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least 12 hours after the taking of food 


or drink. 


FUNCTIONAL DISORDERS OF 
THE STOMACH 


Discomfort following meals is so 
common that it is usually disregarded 
unless accompanied by actual pain, 
nausea or vomiting. Since disturbed 
digestion may lead to chronic condi- 
tions, it is important to determine the 
cause, especially if the attacks recur. 


INDIGESTION OR DyspEPsIA 


The chief causes.of disturbed diges- 


tion are: 


Improper selection of food 
Overeating and undereating 
Rapid eating 

Insufficient mastication 

Improper food preparation 
Fatigue 

Mental strain 

Emotional upsets 

Lack of exercise 

Idiosyncrasies about certain foods 


Excessive fat may inhibit the secre- 
tion of the gastric juice and, therefore, 
delay digestion unduly, permitting un- 
favorable bacteriologic changes to take 
place meantime. Fried foods, heavy 
salad dressings, rich pastries, butter, 
cheeses, nuts and certain fatty fishes 
are frequent offenders. 

Concentrated sweets may irritate 
the alimentary tract. Candy which is 
taken between meals or upon an 
empty stomach, cake with heavy 
icing and puddings rich with sweets 
and fats are conducive to digestive 
disturbances. 

Meats may cause trouble, especially 
if the fiber is tough. Pavlov and others 
have shown that meat may increase 
the gastric acidity and therefore under 
certain abnormal conditions may cause 


pylorospasm with delayed emptying. 
It is known that the extractives of 
meat are strong stimuli of gastric 
secretion. 

Certain fruits and vegetables are 
dificult to digest, either because of 
coarse cellulose or because of certain 
volatile oils. 

Acids and spices also may cause dis- 
comfort by increasing the acidity of 
the gastric contents. 

Certain foods have been labeled by 
experience as difficult to digest, al- 
though the reason is not always clear. 
Foods which often cause gastric dis- 
comfort are lobster, crabs, sardines, 
peanuts, some other nuts, cabbage (if 
overcooked), corn, cucumbers, raw 
apples, onions, garlic and pickles. The 
excessive use of strong alcoholic bev- 
erages is also a common cause of acute 
indigestion and if indulged in fre- 
quently may lead to acute and chronic 
gastritis. 

Improper Eating. Too much food 
taken at any one meal or too much 
for the entire day is a tax upon the 
digestive functions. Also, an inade- 
quate diet, often self-imposed by the 
elimination of one food after another 
because of some imagined or reputed 
ill effect, is equally bad. Rapid eating, 
without sufficient mastication, inter- 
feres with salivary digestion, Improper 
food preparation may affect digestion 
adversely. Undercooking, especially of 
starchy foods and of some meats such 
as veal and pork; overcooking, par- 
ticularly of vegetables, and the frying 
of foods at too low a temperature, 
with the result that the fat penetrates 
the food, are all to be avoided. By- 
products of overheated fats are also 
irritating. 

Predisposing _ Factors. Fatigue, 
worry, mental strain and emotional 
stress have a marked effect upon the 
digestive functions. In such circum- 
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stances the diet should be light and 
the meals simple. Lack of exercise 
often affects the digestive powers. The 
sedentary person can seldom digest 
properly the same amount and kind 
of food that can be assimilated by the 
active person. Lack of B vitamins may 
decrease muscle tone and thus affect 
motility. 

Idiosyncrasies as to certain foods 
are discussed in Chapter 28. 


HyprrRCHLORHYDRIA 


Hyperchlorhydria, or hyperacidity, 
while not a disease entity, is a condi- 
tion characterized by excess acidity of 
the gastric contents and by epigastric 
distress. Acid readily unites with the 
protein of the food when present, thus 
forming the “acid protein,” the first 
product of protein digestion. Any ex- 
cess of acid over that which is com- 
bined with the protein is known as 
free hydrochloric acid; the acid which 
is in combination, together with the 
free acid, makes up the total acidity. 
An excess of free hydrochloric acid is 
irritating to the mucous lining of the 
stomach and may cause discomfort. 
Some stomachs are much more sensi- 
tive to the acid than others. Since the 
normal degree of acidity varies materi- 
ally with the individual and with age, 
it is difficult to express numerically 
what is an excess. This is best deter- 
mined by frequent testing of the in- 
dividual. 

Physicians differ as to the cause of 
this condition. Some are strongly of 
the opinion that it is due to a dis- 
turbance of the motor function rather 
than of the secretory function, believ- 
ing that the retarded emptying of the 
stomach permits a longer secretory re- 
sponse and less regurgitation of alka- 
line juices from the duodenum. What- 


ever the cause, it is known that the 
character of the food intake will rem- 
edy or at least ameliorate the condi- 
tion, making the patient more com- 
fortable. 


DIETARY TREATMENT 


Fats, especially cream and sweet 
butter, are usually well tolerated, al- 
though fried foods are not. Protein 
foods, especially milk, eggs, the mild 
soft cheeses and tender lean meats, are 
easily digested. Concentrated sweets, 
including jellies, jams and confections, 
are to be avoided, also strong acids— 
vinegar, pickles and sometimes the 
more acid fruits and fruit juices. Alco- 
holic beverages are very distressing. 
Spices and condiments should be 
omitted from the diet. 

As seen from the foregoing, the diet 
should be bland, i.e., should contain 
little or no flavorings, condiments, 
acids or alcohol, but should consist 
chiefly of simple well-cooked food in 
easily digested form. Orange juice and 
other juices, containing acid, are best 
tolerated by taking a few sips at a 
time and after some bland foods have 
entered the stomach. Some physicians 
restrict still further to vegetables and 
fruits of low residue and to tengé 
meats (of low connective tissue). 


Bland Diet 


The following outline summarizes 
the important points in the treatment 
of many gastric disorders besides 


hyperchlorhydria: 


Characteristics: 
1. Low or soft residue and connective 
tissue 
2. Little or no condiments, except salt 
in small amounts 
. Low in acid content 
. Foods simply prepared 
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Foods Allowed: 
Cereals—All well cooked 


All ready cooked except bran prepa- | 


rations 

Italian pastes—Spaghetti, 
vermicelli, noodles 

Breads—White bread (toasted or 
plain), rolls or crackers made of 
white or finely milled flour 

Fruits—Stewed prunes (except skins), 
canned peaches, pears, plums, apri- 
cots, white cherries, baked apple 
(except skin), applesauce, very ripe 
bananas, avocados, orange juice 

Soups—With milk or cream sauce 
foundation 

Eggs—Boiled, poached or scrambled in 
double boiler 

Meat or poultry—Broiled steak, lamb 
or veal chops, roast beef and lamb, 
chicken (broiled, boiled or roasted), 
fresh tongue, liver including chicken 
livers (plain), sweetbreads (plain) 

Fish—Baked, broiled, boiled; oysters 

Dairy products—Milk, cream, butter; 
cream, cottage, or other soft mild 
cheeses 

Vegetables—Potatoes, peas, squash, 
asparagus tips. (well cooked or 
mashed), carrots, beets, string beans, 
spinach. (In severe cases these vege- 
tables are puréed) 

Desserts—Gelatin desserts, tapioca, 
rice, bread or cornstarch pudding, 
custard, junket, ice cream, sponge 
cake, plain cookies, prune, apricot or 
peach whip 

Beverages—Milk, buttermilk, cocoa, 
malted milk, fruit juices, tomato 
Juice, orange juice and coffee or tea 


(if allowed) 


To Be Avoided: 

All fried or fatty foods and all highly 
spiced or seasoned foods 

All mustard, pepper, vinegar, ketchup, 
horseradish, relishes, gravies 

All smoked and preserved meat and 
fish 

All pork 

All raw fruits and vegetables except 
those listed above 


macaroni, 


All stimulants and carbonated waters 
(unless prescribed) 
All pastries, preserves and candies 


TYPICAL MENU 


BREAKFAST 
Banana, ripe 
Farina with milk 
Egg (1) 

White bread 
Butter 

Coffee or substitute 
Cream 


DINNER 


Roast lamb 

Mashed potatoes 
Peas 

White bread 

Butter 

Canned pears 

Tea or milk 

Cream 

19 glass tomato juice 


SUPPER 


Cream of tomato soup 
Scrambled eggs 

Fresh spinach 

White bread 

Butter 

Crumb cake 

Coffee or substitute 
Cream 

1 glass orange juice 


For the treatment of heartburn, a 
frequent symptom of gastric disturb- 
ances, a dry diet with limitation of 
breadstuffs is often beneficial. No bev- 
erages are served with meals. 


HypocHLornypria, ACHLORHYDRIA 
AND ACHYLIA GASTRICA 


The conditions known as_hypo- 
chlorhydria, achlorhydria and achylia 
gastrica represent varying degrees of 
diminished secretion of digestive fac- 
tors in the stomach. As the name 





would indicate, in hypochlorhydria 
the acid is below normal, but some 
free hydrochloric acid is present; in 
achlorhydria no free hydrochloric acid 
is found but some combined acid is 
present; in achylia gastrica both acid 
and digestive enzymes are lacking. 
The terms achlorhydria and achylia 
gastrica are, however, often used in- 
terchangeably. Achylia gastrica is a 
characteristic symptom of pernicious 
anemia and is discussed in the chap- 
ter on anemmas. 

As in the case of hyperchlorhydria, 
physicians differ as to the importance 
to be attached to the amount of acid 
secreted by the stomach, as it has been 
found that when the stomach fails to 
digest because of lack or excess of 
acid, the duodenum usually takes over 
and completes the digestion. Some are 
inclined to believe that these condi- 
tions are not incompatible with good 
health, while others believe them to be 
associated with other disturbances, 
such as pernicious anemia. 

Nevertheless, while the causes are 
being investigated, the comfort of the 
patient must be considered, which 
means of course that the diet must 
be adjusted to meet his needs. 


DIETARY TREATMENT 


The bland diet with some modifica- 
tions is indicated in all cases of dimin- 
ished gastric secretion» Milk used for 
such cases should be as carefully se- 
lected as it is for infants. The cul- 
tured-milk preparations are especially 
indicated. Tough skins of fruits and 
vegetables should be removed, and if 
seeds or coarse fiber exist, the vege- 
table or the fruit should be put 
through a sieve to remove them. 
Tomato juice and orange juice should 
be used as sources of ascorbic acid. 


Meats should be limited to the lean» 
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portions, and in severe cases should be 
scraped. Broths and clear soups are 
permitted as they stimulate gastric 
secretion. Fruits and fruit juices and 
vegetables, except those of a coarse 
fiber or strong flavor, are valuable. 
Simple desserts are indicated. Iced 
drinks and cold foods should be 
avoided. 

Fats are known to inhibit the se- 
cretion of hydrochloric acid and also 
retard the emptying time of the stom- 
ach; hence their use should be limited 
to small amounts. Emulsified fats are 
to be preferred. Fresh butter and 
cream are the most easily digested 
fats, but in severe cases not more than 
an ounce of butter a day should be 
used. No fried foods, rich pastry or 
heavy puddings should be served. 

Hydrochloric acid is usually pre- 
scribed to make up, in part, the de- 
ficiency in the gastric secretion. 


ORGANIC DISEASES 


ACUTE AND CHRONIC GASTRITIS 


Acute Gastritis. There is some dif- 
ference of opinion as to whether acute 
gastritis is a functional or an organic 
disease. Gastritis is essentially an in- 
flammation of the gastric mucosa. 
Acute gastritis regularly follows the 
ingestion of toxic substances, such as 
alkalis, strong acids, alcohol and cer- 
tain drugs. In sensitive individuals, 
certain foods produce congestion 
which amounts:to actual inflamma- 
tion. 

THe TREATMENT should include 
elimination of the offending substance 
as soon as possible. This is accom- 
plished by induced vomiting or by 
lavage, and is followed by fasting for 
an appropriate interval. During this 
time, water should be given by enem- 
ata rather than by mouth, although 


298 Diet in Disease 


bits of ice may be held in the mouth 
to quench severe thirst. If the ice does 


not induce vomiting, small amounts - 


may be swallowed. 

A liquid diet should be given the 
first and possibly the second day fol- 
lowing the fast. A start should be 
made by giving one teaspoonful of a 
bland liquid such as peptonized milk, 
or buttermilk, or a strained gruel, and 
repeating in half an hour if no ill ef- 
fects result from the first feeding. 
Both the amount and the interval 
should be increased until 3 to 6 ounces 
are given at 2-hour intervals. Solid 
foods should be added to the diet very 
gradually, crisp dry toast or crackers 
being the first addition to the liquid 
food. Toasted cereal flakes, well- 
cooked cereals, such as rice or cream 
of wheat, preferably cooked with milk, 
and a soft-cooked egg may be given 
on the third and the fourth days of 
feeding. A light diet (see Chap. 19) 
should be used when the patient’s 
condition permits. This may be on 
the third, the fourth or the fifth day, 
but it is wise to go slowly and so re- 
duce the chances of a relapse. Usually 
these illnesses last only a few days. 

Chronic Gastritis. Chronic gastritis 
may accompany organic gastric lesions 
such as ulcer and cancer, or may be 
secondary to some other disease, such 
as myocardial insufficiency and ne- 
phritis, but the etiologic factors are 
usually the same as for acute gastritis. 

THE TREATMENT, therefore, consists 
in first discovering the cause and treat- 
ing the case accordingly. If the con- 
tributing cause is improper eating or 
drinking, the patient must be con- 
vinced that recovery depends upon the 
avoidance of the specific factor caus- 
ing the irritation. The food must be 
easily digested, and be simply and ap- 
petizingly prepared. A bland or con- 


valescent ulcer diet (see Chap. 25) 
will usually meet the needs. 

However, in many cases of chronic 
gastritis, fluids should be limited and 
a dry diet given. 


CANCER OF THE STOMACH 


Delayed Diagnosis. Because the on- 
set is usually very gradual and there 
are no distressing symptoms in the 
early stages of cancer of the stomach, 
it is frequently overlooked until too 
late to effect a cure. For this reason, 
any continued abdominal discomfort 
in a middle-aged or elderly person 
should be investigated, even though 
seemingly inconsequential. This is an- 
other reason why middle-aged people 
should undergo a periodic physical 
examination. 

Diagnosis. X-ray tests have been 
perfected whereby it is easier to diag- 
nose this condition in its incipiency 
when surgical intervention is more 
likely to be successful. Lack of appe- 
tite over a. long period of time and 
newly acquired constipation with loss 
of weight and strength are symptoms 
suggestive of carcinoma. Distaste for 
meat and fish is often striking. The 
absence of free hydrochloric acid in 
the gastric contents is suggestive, al- 
though in the earlier stages it may 
even be increased. Occult blood is fre- 
quently present in the stools. The most 
important method in diagnosing can- 
cer, however, is by x-ray. 

Dietary Adaptations. While diet is 
not in any sense curative in this con- 
dition, certain modifications of the 
bland diet may add greatly to the 
comfort and the well-being of the pa- 
tient. The diet must always be adapted 
to the general condition of the patient. 
When the gastric secretion is de- 
pressed or lacking, the diet as outlined 
for hypochlorhydria is indicated; if 





there is increased secretion, then that 
outlined for hyperchlorhydria or con- 
valescent ulcer will be helpful. Often 
a liquid diet is more suitable to the 
patient’s needs. 

In the later stages of the disease, it 
is often necessary to resort to paren- 
teral fluids or transfusions. 

When an operation has been per- 
formed, the diet should follow that 
outlined in the chapter on preopera- 
tive and postoperative diets. 


REVIEW QUESTIONS 


1. What is the procedure for mak- 
ing a gastric analysis? What observa- 
tions are made in such a test? 

2. A patient complains that he is 
troubled with indigestion. What are 
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the possible causes of his dyspepsia? 
What information is needed for diag- 
nosis? What would you advise him to 
do about it? 

3. What is meant by hyperchlor- 
hydria? How does this differ from 
acidosis? 

4. A patient is discharged on a 
bland diet. He has asked that you 
tell his wife what he should eat at 
home. Outline the instructions you 
would give her. 

5. How is acute gastritis treated? 
Chronic gastritis? 

6. What dietary measures can be 
used for people who have cancer of 
the stomach? 

7. Show how a bland diet can meet 
all the requirements for adequate 
nutrition. 
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GENERAL DISCUSSION 


Peptic ulcer is a term used to desig- 
nate an eroded lesion which occurs in 
either the stomach or the duodenum. 
Lesions usually occur along the lesser 
curvature of the stomach, in the py- 
loric end of the stomach or in the 
duodenum near the pylorus. 

Duodenal ulcers are much more 
common than gastric ulcers. Whether 
in the stomach or in the duodenum, 
they need similar treatment and are 
therefore considered together in this 
chapter. They are always troublesome 
and often endanger the life of the pa- 
tient, as hemorrhage and perforation 
are likely to occur. Cancer, too, may 
result from gastric ulcers. 


CAUSES OF PEPTIC ULCER 


Many theories have been advanced 
as to the cause of these lesions. Rivers 1 
groups the probable causes as follows: 

1. Neurogenic factor. Some believe 
that disturbances in the nervous sys- 


1 Rivers, A. B.: Am, J. Nursing of ld. 
1937. 
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tem cause impoverishment of the 
blood supply leading to mucosal 
erosions. 

2. Circulatory disturbances in the 
veins and the arterioles of the sub- 
mucosa, resulting in necrosis, which 
is followed by ulceration due to the 
digestive action of the gastric juice. 

3. Erosion of Tissue by Acid. Ab- 
normally concentrated gastric juice is 
known to produce erosion, but why 
the mucosa is unable to withstand the 
attack of acid in some individuals is 
not clear. 

4. Inflammation and Infection. Pos- 
sible result of focal infection. 

5. Acid Factor. After the initial 
lesion has been produced by any of 
the above causes, it is assumed that 
the most important perpetuating fac- 
tor in the ulcer patient is high and 
continuous gastric acidity. 

Wolf and Wolff? reported their 
findings of a gastric fistula of many 
years’ duration. They found that 
“emotional conflict involving anxiety, 
hostility and resentment was accom- 


* Wolf, S., and H. G. Wolff: J.A.M.A. 
120:670, 1942, 
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panied by accelerated acid secretion, 
hypermotility, hyperemia and _ en- 
gorgement of the gastric mucosa, re- 
sembling ‘hypertrophic gastritis.’ ” 
They therefore conclude that “the 
chain of events which begins with 
anxiety and conflict and their asso- 
ciated overactivity of the stomach and 
ends with hemorrhage or perforation 
is that which is involved in the natu- 
ral history of peptic ulcer in human 
beings.” 
SYMPTOMS 


Hyperchlorhydria and hypersecre- 
tion of gastric juice are frequent symp- 
toms of these ulcers, although occa- 
sionally hypoacidity is an accompani- 
ment, in which case carcinoma may 
be suspected. Pain in the epigastrium 
which occurs more or less regularly 
2 to 4 hours after meals is character- 
istic of peptic ulcer, especially so if 
it is of a burning or gnawing type and 
is relieved by the taking of an alkali 
or food. 

If the ulcer is in the cardiac end ef 
the stomach, the pain will occur very 
soon after the taking of food. Often 
a hemorrhage or a perforation is the 
first noticeable symptom. Occult blood 
in the stools is one means of diagnosis, 
but the more important objective 
symptoms are observed by means of 
the fluoroscope and the x-ray. In ad- 
vanced cases, loss of weight and de- 
hydration are prominent symptoms. 
Low serum-protein and amino-acid 
levels are frequently observed in ulcer 
patients. 

Recurrences of attacks lasting for a 
few weeks occur more or less inter- 
mittently for years. They may be pre- 
cipitated by severe emotional strain, 
by the excessive use of alcohol or by 
indiscretions of diet. 


TREATMENT 


MepIcAL AND SuRGICAL 


Rest, both physical and mental, is 
demanded in all severe cases. This 
may mean hospitalization or at least 
rest in bed for a period ranging from 
a few days to several weeks. Many of 
the ambulatory cases are advised to 
make a change of occupation if it en- 
tails work requiring heavy lifting or 
pulling. 

Medication is usually limited to the 
giving of alkalis for the purpose of 
neutralizing some of the gastric acid- 
ity. This is given between feedings. 
Aluminum hydroxide gel or a similar 
antacid preparation often is prescribed 
for this purpose. 

Experimentally an extract from the 
duodenal-jejunal mucosa called entero- 
gastrone has been shown to inhibit 
gastric secretion and motility. This 
hormone has not yet been used in the 
treatment of gastric ulcer, though 
theoretically it should be of. some 
value in reducing gastric acidity. 

Many surgeons feel that operative 
measures are indicated in peptic ulcer, 
but it is generally agreed that medical 
treatment in the early stages 1s war- 
ranted, at least as a trial measure. 


DIETARY 


Of all the medical treatments pre- 
scribed, there is no doubt that careful 
dieting is the most important. The 
characteristics of the diet are as 
follows: 

1. Mechanically 
nonirritating foods 

2. Foods that neutralize and inhibit 
acidity 

3. Frequent and small feedings 

4. Gradual but ultimate restoration 
to an adequate diet 


and chemically 
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A mechanically nonirritating diet is 
one that is low in residue and there- 


fore free from substances likely to. 


cause an abrasion or irritation when 
coming in contact with the eroded 
surface. 

A chemically nonirritating diet is 

one that is free from condiments: 
pepper, mustard, spices; low in sweets 
(only small amounts of sugar or 
honey being allowed); free from 
strong acids (vinegar, pickles, strongly 
acid fruits and juices); low in cof- 
fee and caffeine-containing beverages 
which recent research * seems to indi- 
cate stimulate gastric secretion; and 
low in meat extractives, no broths, 
soups or gravies being allowed until 
convalescence is well established. 
Foods that cause a high secretory re- 
sponse or are irritating are thus ex- 
cluded. Alcohol and tobacco are also 
prohibited for this reason. 

Foods that lower the gastric acidity 
are proteins and fats. The protein 
combines with the free acid and thus 
neutralizes the acidity; the fat inhibits 
the secretion of the hydrochloric acid. 
Therefore, milk, eggs, cream, butter 
and olive oil are especially valuable in 
the treatment of peptic ulcer. A high 
protein diet is now quite frequently 
prescribed. 

Frequent and small feedings are 
important. Some dietary plans call for 
small hourly feedings; others, for feed- 
ings every 2 hours, or 6 feedings per 
day. Food in the alimentary tract 
takes up the excess of acid which 
would otherwise excite the so-called 
hunger pains so characteristic of ulcer; 
with frequent feedings, it is of course 
necessary to give small quantities of 
food and to plan the diet carefully so 
as to meet all nutritive requirements. 


8 Roth, J. A., A. C. Ivy and A. J. Atkin- 
son: J.A.M.A. 124:814, 1944, 


The normal dietary requirements 
must be met in this disease as well as 
all other diseases. The initial diet is 
lacking in some of the essentials, but 
these deficiencies should not long be 
overlooked. Vitamins and minerals 
must be given careful consideration in 
the planning of the diets. Ascorbic 
acid should be prescribed if fruit rich 
in this factor must be omitted. 

Many diets have been devised for 
the treatment of peptic ulcer, includ- 
ing those of von Leube, Lenhartz and 
Coleman, all of which embodied 
some or all of the required character- 
istics listed above. The von Leube 
plan prescribed feedings every 2 hours 
while that of Lenhartz included 
hourly feedings from 7 a.m. to 9 p.m. 
The Coleman diet was characterized 
by olive oil, which depressed the se- 
cretion of acid, and egg white, which 
combined with it. Glucose was also 
given by rectum. Einhorn devised a 
method of tube feeding known as 
transgastric, the tube remaining in 
place for a period of about 2 weeks, 
being secured by adhesive to the outer 
portion of the cheek. Milk, egg and 
lactose formed the basis of the for- 
mula originated by Einhorn. 


THE SIPPY DIET * 


This diet has largely supplanted the 
foregoing diets, and in turn has met 
with several modifications. The char- 
acteristics of Sippy’s treatment are as 
follows: 

1. Rest in bed for 3 or 4 weeks; no 
active work for the following 3 or 4 
weeks at least. 

2. Alkaline powders between feed- 
ings throughout the day. 

3. At 10 p.m. the stomach is re- 
lieved of all acid and other contents 
by means of a stomach tube. This 


4J.A.M.A. 64:1625, 1915, 





process may be repeated during the 
night. 

4. Milk and cream (in equal parts) 
are given hourly in 3-ounce portions 
from 7 a.m. till 7 p.m. This is contin- 
ued for 2 or 3 days. 

5. To the above milk-and-cream 
regimen are added, gradually, soft- 
cooked eggs and well-cooked cereals 
until at the end of 10 days the patient 
is receiving daily not only the milk- 
and-cream mixture as above, but 3 
soft-cooked eggs (1 at each of 3 meals) 
and 9 ounces of cooked cereal (3 
ounces at each of 3 meals), the cereal 
and the egg meals alternating. 

6. Cream soups, vegetable purées, 
custards and other soft foods may be 
added or substituted, never more than 
a total of 6 ounces in volume being 
allowed at any one feeding. 

7. In the fourth week the milk-and- 
cream mixture may be increased to 5 
ounces and a 2-hour feeding schedule 
begun. After a few more weeks, a 
3-hour schedule will suffice. 

8. With some few additions, such 
as bread, butter and meat, and a de- 
crease in some of the alkali, this diet 
is continued for a year or more. 

This treatment is marked by the use 
of alkaline powders to neutralize the 
excess hydrochloric acid and thus 
allow the eroded surface of the ulcer 
to heal. The diet is nonirritating and 
bland, sufficient in calories and in pro- 
tein, and is given at frequent intervals. 
Patients on this diet for long periods 
are in danger of developing avitamin- 
osis and alkalosis. 


Modified Sippy Diet 
This diet is based on the Sippy 
principles and modified in some re- 
spects as suggested by Kantor.® It 


5 Kantor, J. L.: Synopsis of Digestive Dis- 
cases, St. Louis, Mosby, 1937. 
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provides for 2-hour feedings consist- 
ing of 3 ounces of milk or 20-per-cent 
cream with additions as indicated in 
the schedule of feedings on page 304. 
When milk cannot be tolerated, gruels 
may be substituted for the basic feed- 
ing and handled in the same way. 


Additions: 

1. Eggs, soft-cooked or raw. 

2. Cereals, including well-cooked 
farina, cream of wheat, rice and 
strained oatmeal. 

3. Puréed vegetables: spinach, corn, 
peas, carrots, squash, string beans and 
mashed or baked potatoes. 

4. Cream soups, using the above 
cereals or puréed vegetables as a base. 

5. Toast (approximately 1 ounce 
per slice) and plain white crackers. 
Butter. 

6. Desserts: custard, junket, gelatin 
dessert, puddings of rice, cornstarch, 
tapioca, farina and bread. 

7. Cottage cheese or cream cheese. 

Note: Small amounts of sugar, salt, 
and cocoa may be used for flavoring. 

Kantor and others are inclined to 
use this diet for a few days only, pro- 
ceeding as rapidly as the patient’s con- 
dition permits to a convalescent ulcer 
diet, a bland and, later, a regular diet. 


CONVALESCENT ULCER DIET 


Characteristics: 
Mechanically and chemically nonirri- 
tating 
Three small meals, with 3 supplemen- 
tary feedings, at 10 a.m., 4 p.m. and 
10 p.M. 


Foods Allowed: 

Cereals—All ready-to-eat cereals ex- 
cept those containing bran. Cooked 
cereals, such as farina, cornmeal, rice 
and oatmeal gruel 

Italian pastes—Macaroni, 
vermicelli, noodles 

Bread—Enriched white bread or rolls, 


spaghetti, 
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SCHEDULE OF FEEDINGS 





Modified Sippy Diet 
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Bland 
Diet 


Breakfast Breakfast 


10 a.m. 
1 glass 
milk 

Dinner 


4 P.M. 
1 glass 
milk 
Supper 


10 p.m. 
1 glass 
milk 


Dinner 


Supper 
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TYPICAL MENUS 


1st Day—3 oz. of 20% cream every 2 hours from 7 a.m. to 9 P.M. 


2d Day—Same as first day plus 
1 egg 
1 oz. slice toast 
1 pat butter 
3d Day—Same as second day plus 
3 oz. cereal 
4th Day—Same as third day plus 
3 oz. cereal 
Sth Day—Same as fourth day plus 
3 oz. mashed potato 
6th Day—Same as fifth day plus 
1 egg and 1 oz. toast with 1 pat butter 
7th Day—Same as sixth day plus 
3 oz. custard 
8th Day—Same as seventh day plus 
3 oz. pudding 
9th Day—Same as eighth day plus 
3 oz. apple sauce 
10th Day—Same as ninth day plus 
3 oz. cottage cheese 
11th Day—Same as tenth day plus 
3 oz. puréed vegetable 
12th Day—Same as eleventh day plus 
3 oz. milk toast 
13th Day—Same as twelth day plus 
3 oz. puréed vegetable 
14th Day—Convalescent ulcer diet 
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toasted or plain, zwieback, soda 
crackers 

Fruits—Citrus fruits, applesauce, baked 
apples without skin, ripe or baked 
bananas, diluted fruit juices, stewed 
or canned pears, peaches and peeled 
apricots, purée of all dried fruits ex- 
cept figs. It is advisable to take citrus 
fruit juices after eating some of the 
other foods of the meal. 

Vegetables—Potatoes, baked (skin ex- 
cluded) and mashed; asparagus tips, 
squash, puréed peas, beets, carrots, 
string beans, spinach 

Eggs—All forms except fried and 
scrambled in fat 

Meat, fish and poultry—Poultry, free 
of skin, chicken livers, lamb (ten- 
der) or scraped beef, sweetbreads, 
fresh fish 

Cheese—Cream, pot, farmer, cottage 
and other soft mild cheeses 

Butter or margarine 

Desserts—Ice cream (plain), custard, 
simple puddings (tapioca, rice, bread 
or cornstarch), gelatin desserts, 
sponge and other plain cakes 

Beverages—Cream, milk, buttermilk, 
eggnog, cocoa, malted milk, orange 
juice, tomato juice, and tea and cof- 
fee (if allowed) 


To Be Avoided: 

All fried, highly seasoned or spiced 
foods 

Condiments—Mustard, vinegar, ketch- 
up, horseradish, pickles and relishes 

Meat soups and gravies 

Smoked and preserved meat and fish 

Pork 

Raw fruit and raw vegetables except 
ripe bananas and orange juice 

All gas-forming vegetables, including 
cucumbers, onions, cabbage, cauli- 
flower, Brussels sprouts, broccoli, 
turnips, radishes 

Alcoholic beverages and carbonated 
waters 

Pastries, nuts, raisins, currants and 
candies 


Breads, freshly baked 


Supplementary Feedings: 
10 a.m.—Glass of milk, malted milk, 


eggnog 


4 p.m.—Glass of milk, or milk bev- 
erage 
10 p.m.—Glass of milk or eggnog 


TYPICAL MENU 


BREAKFAST 


Apple sauce 

Oatmeal gruel with milk 
Egg (1), soft-cooked 
White toast 

Butter 

Coffee or substitute 
Cream 


DINNER 
Chicken 
Baked potato 
String-bean purée 
White bread 
Butter 


Canned peaches 
Tea 
Cream 


SUPPER 


Broiled fish or 

Cottage cheese 

Boiled potatoes 

Cocoa 

White bread 

Butter 

Gelatin dessert with whipped 
cream 


Supplementary feedings: see above. 


Bieepinc ULcers 


Physicians are somewhat divided as 
to how best to treat a bleeding ulcer. 
Formerly food was withheld for 24 to 
72 hours after bleeding ceased. Now 
many believe that food should be 
given during this period in order to 
prevent hypoproteinemia, which in 
turn delays the healing of the ulcer. 
Kantor says that if the patient has 
nausea or vomiting, heartburn or hic- 
cough, it is not practical to give food 
within the first 24 to 48 hours. If, 
however, the patient has no gastric 
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distress and is hungry, feeding may 
be begun at once. If early feeding is 


impractical, intravenous alimentation . 


is indicated. Not only is glucose used 
for this purpose, but the recently 
developed protein hydrolysates also. 
Blood transfusions are often given to 
speed up the healing process. An- 
dreson © in this country and Meulen- 
gracht in Europe were early advocates 
of this type of management. 

Gelatin was one of the chief con- 
stituents of Andreson’s diet and purées 
of Meulengracht’s. By the latter treat- 
ment the patient is fed from the very 
onset of the hemorrhage what is 
termed a “full purée” diet, supple- 
mented by doses of iron and alkalis, 
although alkalis are not considered 
necessary or desirable by some physi- 
cians. The purée diet may be given as 
follows: 


6 a.M.—Tea, white bread and butter 

9 a.M.—Oatmeal with milk, white bread 
and butter 

1 p.m.—Dinner 

3 p.M.—Cocoa 

6 p.M.—White bread and butter, sliced 
meats, cheese and tea 


The dinner may include such foods 
as soup, creamed and puréed; minced 
and broiled meats, including liver, and 
poultry; broiled, baked or creamed 
fish; plain cooked eggs; mashed po- 
tatoes, puréed vegetables and fruits; 
custard, plain ice cream and_pud- 
dings—rice, cornstarch, tapioca and 
gelatin. White bread, crackers, butter 
and milk beverages are also included. 

For other schedules see reference in 
footnote.’ 

Protein Hydrolysates in Treatment. 
A recent trend in the treatment for 

® Andreson, Albert F. R.: Am. J. Digest. 
Dis. 6:641, 1939, 


7 Schiff, Leon: J. Am. Dietet. A. 18:298, 
1942, 


ulcer patients is the use of protein 
hydrolysates (200 to 300 Gm.) and 
dextrimaltose to make up a caloric in- 
take of 2,800 to 3,000 calories. Quite 
recently Co Tui® has done some very 
interesting work with peptic-ulcer 
cases which would seem to require a 
high-protein, high-caloric diet due to 
chemical findings of protein def- 
ciency. While it is generally recog- 
nized that feeding a diet of natural 
foods is to be preferred, it often hap- 
pens that patients are unable to eat 
the foods offered or, if so, only a por- 
tion of what is needed. To 27 peptic- 
ulcer cases Co Tui gave feedings 
every 2 hours that consisted of pro- 
tein hydrolysates, dextrimaltose and 
water in amounts equal to a high-pro- 
tein and a high-calorie diet (2,800 to 
3,000 calories). He summarizes his 
results as follows: 

Pain and distress stopped in 24 to 
48 hours; vomiting stopped 48 hours 
after institution of the feedings; rapid 
roentgenologic healing; positive nitro- 
gen balance averaging 10 to 16 Gm. 
(first 10 days); gain in weight, 1 to 8 
kilos in 2 to 3 weeks; and rapid gain 
in strength and in morale. 

However, the treatment does not 
prevent recurrence on resumption of 
old dietary habits. Whatever method 
of treatment is used, the patient must 
understand that ulcers heal slowly, 
that they often recur, and that he 
should be very cautious about discon- 
tinuing the prescribed diet. It may be 
necessary to continue the diet, with 
some modifications, for months and 
sometimes years. 


REVIEW QUESTIONS 
1. What are some of the possible 
causes of gastric and duodenal ulcers? 


8Co Tui: Bull. New York Acad. Med. 
Dec., 1945, 
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2. Of what does the patient with 
peptic ulcer usually complain? 

3. Why is alkali given to patients 
with ulcers? What alkalis are pre- 
ferred, and why? 

4. A patient has been diagnosed as 
having a peptic ulcer and has been 
placed on a bland diet. What explana- 
tion should be given him so that he 
may grasp the necessity for following 


his diet? What specific foods should 
he avoid? 

5. A patient on a bland diet works 
from 8:00 a.m. to 5:30 p.m. and must 
carry his lunch. What suggestions can 
you make to enable him to follow his 
diet while at work? 

6. What are the principles of the 
Meulengracht diet? 
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CONSTIPATION 


By far the most common ailment 
of the digestive tract is constipation, 
said to be a disease of modern civili- 
zation caused by sedentary occupa- 
tions, by nervous strain and worry, 
by overrefinement of food and by 
wrong dietary and hygienic habits. In 
reality, it is only a symptom due to a 
variety of causes, including those men- 
tioned, as well as predisposing gastric 
disorders, particularly of a motor type. 
The chief cause, however, is a faulty 
diet. In planning a diet for this con- 
dition, the type of constipation must 
be known. Two kinds are generally 
recognized: atonic and spastic. 


ATONIc TypPE 


A strictly atonic condition is not so 
common as was formerly supposed. 
Some degree of spasticity is usually 
present. This type of inactivity may 
be the result of a previous illness 
or chronic invalidism, an operation, 


308 


COLITIS 
SIMPLE COLITIS 
MUCOUS COLITIS 
ULCERATIVE COLITIS (COLITIS 
GRAVIS ) 
DIVERTICULOSIS: DIVERTICULITIS 
FLATULENCE 





pregnancy, obesity, or possibly of 
a specific dietary lack, particularly 
that of thiamine, any one of which 
may cause the muscular wall of the 
bowel to lose its tone. Irregular meals, 
insufficient water and unpleasant psy- 
chic factors are likely to result in 
constipation. 

Inattention to nature’s call to evacu- 
ate is most conducive to constipation, 
as the reflex becomes dulled and there 
is less desire to evacuate the next time. 
Irregular and infrequent hours at the 
stool have the same effect. Soon after 
meals seems to be a suitable time, as 
the taking of food stimulates peristal- 
sis along the entire alimentary tract. 
It is generally agreed that when a 
normal diet is taken, there should be 
at least one bowel movement per day. 
There is no cause for alarm if occa- 
sionally no defecation takes place for 
more than a day, especially when this 
follows a day having a more copious 
evacuation than usual or one in which 
little food is taken. Indeed, in some 
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cases a bowel movement every other 
day may be normal. In other words, 
the establishment of a regular rhythm 
is the most important consideration. 

When chronic constipation exists, 
there are unpleasant symptoms, such 
as headache, malaise, bad breath and 
a coated tongue. Some physicians be- 
lieve that these are caused by the 
absorption of toxic substances from 
the retained fecal mass, due to the 
increased permeability of the intes- 
tinal wall, probably because of the 
pressure against it; while others claim 
they are due to pressure on the nerve 
endings in the lower colon. When 
such symptoms occur, immediate re- 
lief may best be obtained by the use 
of an enema, but this should be given 


only if prescribed by the physician. 


DIETARY TREATMENT 


Peristalsis, the muscular movements 
by which food material is moved 
along the intestinal tract, is stimulated 
chiefly by pressure; therefore fiber, 
which absorbs liquids in its passage 
along the intestinal tract and thereby 
produces bulk, is a natural remedial 
agent for atonic constipation. It is 
found in vegetables, in fruits and in 
whole cereals, particularly in the outer 
portion of the grain. 

The normal diet contains 5 to 7 
Gm. of fiber, according to Cowgill * 
and others, but in constipated sub- 
jects this quantity may need to be 
increased. There is undoubtedly a 
quantitative relationship between the 
amount of fiber ingested and the laxa- 
tive result. In cases of atonic consti- 
pation the patient should be asked to 
keep a record of foods eaten, after 
which the fiber content should be cal- 


1 Cowgill, G. R., and W. E. Anderson: 
J.A.M.A. 98:1866, 1932. 


culated. Usually it will be found to be 
deficient. The diet should then be 
planned and calculated as carefully as 
a diabetic’s diet or other special diet. 
(This may be done by referring to 
tables ? in Part Four. A well-balanced 
diet may be obtained by distributing 
the fiber almost equally among the 
fruits, the vegetables and the cereals, 
or approximately 2 Gm. from each of 
these sources. Thus, three fruits (one 
for each meal), such as prunes, apples 
and bananas, will yield this amount. 
Four vegetables, including one serv- 
ing of potato and one each of string 
beans, spinach and asparagus, will 
yield 2 Gm. or more. Two slices of 
whole-wheat bread at each meal will 
supply the remaining 2 Gm. of fiber. 

It will be noted, therefore, that 
special attention should be given to 
the fruits, the vegetables and the 
whole cereals in the diet. It may be 
found advantageous to substitute 
fruits for such bland desserts as ice 
cream, custard and gelatin prepara- 
tions. 

Bran may be added to cereals or to 
breadstuffs in the more obstinate cases 
of atonic constipation. Bran should be 
used in moderation, as intestinal block 
has been caused by a bran bolus, and 
in sensitive alimentary tracts the bran 
may be an undesirable irritant. As a 
rule, the dietary tracts of children are 
too sensitive to stand high roughage 
diets. Agar, an artificial bulk pro- 
ducer, is often prescribed to be taken 
in soups, breads, and sometimes made 
up into jellies, in which form it re- 
sembles gelatin. Agar and certain com- 
mercial preparations which are sold as 
laxatives owe their medicinal proper- 
ties to the fact that they absorb and 


2 See alee Kantor, J. L., and L. F. Cooper: 
Ann. Int. Med. 10:965, 1937. 
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hold mcisture and thus prevent undue 
drying of the fecal mass, which tends 


to make defecation difficult. Frequent . 


drinking of water, 8 to 10 glasses per 
day, is usually recommended. Water 
taken before breakfast or before other 
meals is believed to stimulate peri- 
staltic activity. 

Vitamins. Animal experimentation 
and clinical experience indicate that 
vitamin B, is of value in maintaining 
the general tonicity of the intestinal 
tract. It will be noted that many of the 
foods recommended above because of 
their bulk may really be of value 
chiefly for their high thiamine content. 
For foods rich in thiamine (B;), see 
Chapter 8 and Tables 1 and 2 in Part 
Four. 

Other Laxative Factors. Fats and 
oils are useful components of a laxa- 
tive diet. Most of these are digested 
and absorbed before they reach the 
colon, but doubtless in many cases a 
sufficient quantity passes through to 
produce some lubrication. The nondi- 
gestible mineral oil or petrolatum is 
no longer recommended for this pur- 
pose, but if used at all it should be 
taken at night and should not be 
served with food (see Chap. 4). Sugars 
and organic acids also stimulate peri- 
stalsis, and these constituents, together 
with fiber, account for the laxative 
properties of fruits. Prunes, however, 
are known to contain, in addition to 
the fiber, a chemical substance which 
increases their laxative properties. 


High Fiber and High Vitamin Diet for 
Atonic Constipation 
(Also known as High Roughage, High 
Cellulose or High Residue Diet) 


Characteristics: 
1. Increased bulk 
2. Increased water 
3. Lubricants 
4. Vitamins, especially thiamine 


5. Sugars and organic acids 
6. Normal protein and caloric values 


Foods Allowed: 

The diet consists of the general or 
house diet supplemented by one or 
more of the following: 

1. Fruit, all kinds, especially figs, 

prunes, raisins, dates, apples, grapes 

. Fruit juices, all kinds, especially 
orange and prune 

. Salads, with mayonnaise or French 
dressing 

. Vegetables, especially those high in 
fiber 

. Dark bread, including whole-wheat 
and rye bread, bran muffins and 
bran bread 

6. Cereals, rolled oats, whole-wheat 
cereals, both cooked and “ready 
cooked,” prepared bran when com- 
bined with other cereals 

. Buttermilk 

. Jams, jellies, molasses 

. Wheat germ, yeast preparations ot 
concentrates. 
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TYPICAL MENU 


BREAKFAST 


Orange juice 

Whole-wheat cereal with milk 
Whole-wheat toast 

Stewed prunes 

Butter 

Coffee 

Cream 


DINNER 


Vegetable soup 
Roast beef 

Baked potato 
Carrots 

Head lettuce 
Whole-wheat bread 
Apple, baked or raw 
Coffee 

Cream 


SUPPER 


Cream of corn soup 
Omelet 
Fresh spinach 
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Tomato salad 

Rye bread 

Butter 

Ripe banana with cream 


Tea 


Exercise, correct posture and proper 
abdominal massage are also helpful in 
correcting atonic constipation. Fluids 
in abundance are indicated as an aid 
to the formation of normal stools. 
These are believed to be more effective 
if taken with the meals. These meas- 
ures, together with diet, should take 
the place of cathartics and the indis- 
criminate use of enemas which have 
a weakening effect upon the walls of 
the intestine and ultimately intensify 
the condition which they are expected 
to remedy. If a laxative is taken it 
should be by doctor’s prescription. 


Spastic Type 


Spastic constipation, owing to in- 
creased tonicity of some portion of the 
intestinal tract (see accompanying il- 
lustration), is very different from the 
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atonic type. It is caused by over- 
stimulation, resulting in a contraction 
which is usually accompanied by pain. 
It frequently occurs in cases of colitis 
or may follow some other gastro-in- 
testinal disturbance. It may be of 
nervous origin—at least it often occurs 
in certain nervous disorders. It may 
be caused by irritation of a chemical 
or mechanical nature: condiments, al- 
cohol, excessive use of tea, coffee or 
tobacco, purgatives and sometimes 
very coarse foods. Whatever the cause, 
there is more or less of an impaction 
of the fecal mass at the point of spas- 
ticity and the diet must be planned to 
prevent further impaction and to 
avoid further irritation. The usual 
symptoms are pains in the lower left 
quadrant of the abdomen and the 
passage of small thin stools or of small 
hard masses. 


DIETARY TREATMENT 


The dietary treatment of spastic 
constipation is usually the reverse of 
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Fic. 68 (Left). Spastic constipation. Showing great constriction in the 
descending colon. Compare the colon in atonic constipation. (Right) Atonic 
constipation. Note the abnormal distention in the descending colon owing to 


its relaxed, atonic condition. 
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the treatment for constipation of the 
atonic type. Only the softer forms of 


cellulose may be given. Sometimes it_ 


is necessary to begin the treatment 
with foods containing little or no cel- 
lulose, such as milk, eggs, malted 
milk, gruels, fruit juices, especially 
orange juice, and gradually add vege- 
tables, fruits and cereals that are low 
in residue. Purées are an especially 
desirable form at this time. Milk to 
which lactose or dextrimaltose has 
been added makes an excellent food, 
since these carbohydrates tend to 
reduce putrefaction and often are 
slightly laxative. The fats and the oils 
are especially indicated in this condi- 
tion. These patients may need more 
than the average thiamine allowance, 
possibly in the form of concentrates, 
because dietary restrictions make it 
difficult to obtain from natural sources. 
In general a bland diet, as previously 
outlined, is indicated. After any special 
dietary treatment the return to a nor- 
mal diet should be gradual. 


INTESTINAL OBSTRUCTION 


This, as the name would indicate, 
is a partial or complete obstruction due 
to a cancer or a tumor, to adhesions or 
to an impaction from any other cause. 
The condition usually requires surgi- 
cal treatment; but sometimes it is in- 
operable and the diet must be selected 
with a view to keeping the patient as 
well nourished and as comfortable as 
possible. The diet should be much the 
same as that for spastic constipation. 
It should contain as little indigestible 
residue as possible. Gas-forming foods 
and foods that are conducive to putre- 
faction should be avoided. It should 
consist of easily digested foods and 
should contain, if possible, sufficient 
calories to meet the bodily require- 


ments, as well as sufficient proteins, 
vitamins and minerals. 


HEMORRHOIDS 


Hemorrhoids are varicose veins 
round the anal sphincter. They may 
be internal or external. Some of the 
causes of the condition are child-bear- 
ing, constipation and the long-con- 
tinued use of cathartics and enemas. 
The symptoms are bleeding, itching 
and pain. The purpose of the treat- 
ment is to restore normal function of 
the intestinal tract. A bland diet, rich 
in fat and in nonirritating forms of 
bulk or fiber, such as puréed vege- 
tables and fruits, is given in addition 
to local treatment. Surgery is used in 
severe cases. 


DIARRHEA 


Diarrhea is the opposite of constipa- 
tion. It is characterized by an abnor- 
mally rapid passage of food along the 
alimentary tract, thus preventing com- 
plete digestion and absorption. The 
total quantity and the water content 
of the feces are increased, and fre- 
quently there is undigested food in 
the stools. The stools are also increased 
in number. 

Functional or Organic. Kantor ® 
classifies diarrheas as functional and 
organic in character. “The organic 
cases are characterized by the pres- 
ence, the functional by the absence, 
of a demonstrable lesion of the intes- 
tinal mucosa. In organic diarrheas the 
stools contain pus, blood, infectious 
bacteria or parasites; the mucosal 
lesions may be seen through the proc- 
toscope; there may be anemia, fever, 
emaciation, dehydration or collapse. 

8 Kantor, J. L.: Synopsis of Digestive Dis- 
eases, St. Louis, Mosby, 1937, 
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In the functional diarrheas these fea- 
tures are absent. However, two im- 
portant points must be kept in mind: 
first, that long-continued diarrheas 
may lead to malnutrition, dehydration 
and loss of salts with resultant disturb- 
ance of the acid-base balance of the 
body; second, that even extensive le- 
sions such as ulcers and tumors may 
be present without the occurrence of 
any diarrhea whatever.” 

All organic diseases are more seri- 
ous than the functional; similarly, the 
organic diarrheas are more serious 
than the functional. 

Among the causes of the functional 
forms are: (1) Spoiled or unsuitable 
food; (2) putrefaction within the in- 
testinal tract, usually associated with 
achylia gastrica; (3) fermentation, as- 
sociated with incomplete starch diges- 
tion; (4) delayed emptying of stom- 
ach; (5) pancreatic and endocrine dis- 
turbances; (6) nervous irritability. 

Of the organic type of diarrheas, the 
chief causes are: (1) Toxic substances, 
such as poisonous drugs; (2) infec- 
tions, such as bacillary dysentery and 
tuberculosis; (3) parasites; and (4) 


ulcerative lesions. 


Test Diets 


Just as test diets are important aids 
in diagnosing diseases of the stomach, 
so is a test meal important in diseases 
of the intestinal tract, especially in the 
diarrheas. The Schmidt test diet, con- 
sisting of weighed amounts of soft- 
cooked eggs, roll or bread, butter, 
cocoa, oatmeal gruel, mashed potato 
and chopped meat, is almost univer- 
sally used for this purpose. It will be 
noted that it contains protein, fat and 
carbohydrate. Tests are made to de- 
termine the ability of the intestine to 
digest each of these nutrients. 


Dierary TREATMENT 


Many physicians have found that 
the test diet is valuable also as a 
remedial measure, improvement often 
occurring before the test is ended. 
Therefore, modifications of it have 
been developed for remedial purposes. 
The following is typical: 


MODIFIED SCHMIDT DIET 


Foods Allowed: 

Meats—Tender steaks 
meat), chicken, fish 

Dairy products—Butter, 
eggs 

Vegetables—Mashed potatoes, puréed 
vegetables 

Cereal products—Gruels, 
bread, rolls 

Desserts—Scraped apple, sponge cake, 
gelatin dessert 

Beverages—Tea (no cold drinks) 


To Be Avoided: 
Raw vegetables 
scraped apple 
Foods containing high roughage 
Seasonings other than salt 


Milk 


(or chopped 


soft-cooked 


crackers, 


and fruits except 


TYPICAL MENU 


BREAKFAST 


Oatmeal gruel 
Egg, soft cooked 
Toast 

Butter 

Lea. 


DINNER 


Potato soup 
Chicken 

Peas purée 
Soda crackers 
Butter 

Gelatin dessert 


Tea 
SUPPER 


Farina gruel 
Soft-cooked egg 
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Roll 

Butter 
Sponge cake 
Tee 


It will be noted that milk is omitted 
from this diet. That is because it was 
found by animal research * that milk, 
raw or cooked, left a large amount of 
residue in the lower bowel, although 
the casein of cottage cheese left little. 
Raw egg albumin also left a large 
amount of residue, while hard-cooked 
eggs were well digested. Lean meat 
was also without residue. 

The above diet, also called by some 
residue-free, is prescribed for cases of 
severe diarrhea and following surgery 
of the lower bowel. 

While the causes of diarrhea differ 
materially, the dietary treatment is 
similar in most of the types: either the 
Schmidt diet, as outlined above, is 
given or the smooth low-residue diet, 
as outlined below. They are similar. 
Neither diet is adequate nutritionally 
and, if followed for any length of 
time, must be supplemented with vita- 
min concentrates. 


SMOOTH LOW-RESIDUE DIET 


Foods Allowed: 

Meats—Scraped beef, chicken, sweet- 
breads 

Dairy products—Milk, boiled or 
skimmed, 3 glasses a day. Cottage 
and bland cream cheeses. Butter and 
cream as desired. Eggs, soft cooked, 
poached, soft scrambled 

Vegetables—None—later, purées 

Cereals—Only cooked cereals, such as 
cream of wheat, farina, strained oat- 
meal and gruel 





Breads—Enriched white bread 24 
hours old or toasted 
Italian pastes—Macaroni, spaghetti, 


rice, noodles 
Soups—Strained cream soups only 


*Hosai, K., W. C. Alvarez and F. C. 
Mann: Arch. Int. Med, 41:112, 1928, 


Desserts and pastries—Custards, rice, 
tapioca, cornstarch and bread pud- 
dings, plain ice cream, jelly, strained 
honey and sirup 

Beverages—Coffee, tea. Water—Five 
glasses (1,000 cc.) daily between 
meals 

Vitamin supplements—Wheat germ, 
brewer’s yeast or synthetic concen- 
trates, 


TYPICAL MENU 


BREAKFAST 


Cream of wheat 
Milk, 1 glass 

Egg, poached 
Toast, white 
Butter 

Coffee or substitute 
Cream 


DINNER 


Cream of potato soup 

Crackers 

Scraped-beef patty 

Buttered noodles 

White bread or toast 

Butter 

Gelatin dessert with whipped 
cream 

Tea or coffee or substitute 


SUPPER 


Creamed sweetbreads on toast 

Jelly sandwich 

Cornstarch pudding with 
chocolate sauce 

Milk, 1 glass, or cocoa 


There is reason to believe that thia- 
mine plays an important role in the 
normal functioning of the intestinal 
tract. When diarrhea persists over a 
long period of time, it may be ad- 
visable to increase the intake of thia- 
mine either orally or intravenously, 
otherwise deficiency states may de- 
velop. 

There are some types of diarrhea 
which require special dietary treat 
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ment. Among these are sprue and 
colitis, which are discussed in the 
following paragraphs. 


SPRUE 


Sprue, known also as idiopathic 
steatorrhea, was formerly thought to 
be a tropical or subtropical disease, 
but it is now frequently seen in the 
temperate zone. The etiology is un- 
certain. By some it is thought to be a 
gastro-intestinal infection; by others, 
a deficiency disease; and by still others, 
a disorder primarily of absorption of 
the small intestine. 

Characteristics. The disease is char- 
acterized by diarrhea, with the pass- 
ing of at least 2 or 3 stools daily. 
These may be of a soft, mushy con- 
sistency or they may be foamy and 
light colored and have a sour odor. 
They contain a high percentage of 
fatty acids and soaps, resulting from 
imperfect digestion of the fats. For 
this reason the term idiopathic steator- 
rhea is often applied to this and simi- 
lar diseases, such as celiac disease (see 
Chap. 35). 

The tongue and the mouth are often 
so sore that eating is difficult. Anemia 
is also a common symptom and, in the 
later stages, osteomalacia. 


Dretrary TREATMENT 


The dietary treatment is similar to 
that for celiac disease. Protein becomes 
the chief nutrient of the diet because 
fats and starches are poorly assimi- 
lated. Scraped beef, milk in some 
form and fresh fruit are the foods 
usually prescribed in the beginning 
of the treatment. One only of these 
foods constitutes the initial treatment. 
Gradually other foods are added, but 
rare lean meat of beef, lamb or poul- 
try should form the principal part of 


the diet. The fruits most frequently 
prescribed are strawberries or bananas, 
or a combination of the two. The car- 
bohydrate of the banana is well uti- 
lized. Orange juice and tomato juice. 
are usually recommended, but other 
carbohydrates and fats must be added 
only after the stools have become 
normal. 

To combat the anemia, liver extract 
and iron are given. Recently folic acid, 
a synthetic fraction of the B complex, 
has been found to be effective in the 
treatment of anemia associated with 
sprue as well as with other macrocytic 
anemias. Calcium compounds and 
vitamin D (in tablet form) are also 
prescribed to prevent changes in the 
bony structure. Thiamine and ascorbic 
acid may also be given. In some cases 
vitamin K should be given, but in this 
disease it must be administered paren- 
terally as it cannot be absorbed when 
given in the usual fatty medium by 
mouth. 


COLITIS 


Strictly speaking, colitis is an in- 
flammation of the colon and may be 
functional or organic in origin. The 
functional types are (1) simple colitis 
and (2) mucous colitis. Ulcerative 
colitis is of organic origin. 


SimpLE Cotiris 


The term simple colitis is commonly 
used for what might properly be called 
irritable or unstable colon. It is char- 
acterized by hypertonicity or spasm; 
by hypermotility resulting in diarrhea; 
and by the secretion of mucus. 

The symptoms are abdominal dis. 
comfort, flatulence, distention and 
diarrhea. At times constipation may 
precede the diarrhea. 

This type of colitis may be caused 
by disorders of the nervous system, by 
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the improper use of cathartics, enemas 
and irrigations, or by unsuitable foods 


and food habits. 


The diet should be free from rough- 


age, spices and other irritants. The 
modified Schmidt is a good initial diet 
and should be followed by the bland 
diet. Frequently high caloric additions 
are indicated. 


Mucous CotlirTis 


Mucous colitis is characterized by 
the passage of large quantities of 
mucus and by constipation. The pass- 
age of mucus is sometimes accom- 
panied by severe colic. The cause is 
considered to be of nervous origin. 
The treatment consists of the expul- 
sion of the mucus by therapeutic meas- 
ures and the correction of the con- 
stipation. Rest and relaxation are 
important. 

The dietary treatment is the same 
as for simple colitis. 


Uccerative Coutts (Coritis Gravis) 


Ulcerative colitis is characterized by 
severe inflammation and ulceration of 
the mucosa. The cause is unknown. 
Some consider it to be of infectious 
origin; others believe that it may be of 
psychogenic origin; and still others 
regard it as a deficiency state in which 
several of the vitamins and possibly 
proteins of high biologic value are 
lacking. The symptoms are diarrhea 
with increased peristalsis and spasm, 
fever, emaciation and the ulcerative 
lesions. For these reasons the diet 
should be of as high caloric content 
as the patient’s condition will allow, 
and should give the minimum of irri- 
tation to the affected part. Protein 
foods, especially meat, fish and fowl, 
should form an important part of the 
diet. Milk is not well tolerated by 


many of these patients. If given at all, 
it should be evaporated or at least 
boiled. The following outline is sug- 
gested: 


ULCERATIVE COLITIS DIET 


Characteristics—The bland diet with the 
following modifications: 

1. Two or three supplementary feed- 
ings a day 

. No raw milk 

. All vegetables are puréed except 
tender asparagus tips 

. Fruits with skins or 
puréed 

. Sugar in moderation only 

. High protein, using chiefly meat, 
fish and poultry 


Foods Allowed: 

Soups—Consommé, bouillon and other 
clear meat soups 

Meats—All tender beef, veal, lamb, 
fowl, fresh fish, canned salmon, tuna 

Eggs—Any style except fried 

Dairy | products—Cheese: cottage, 
cream or Swiss; butter; heavy cream 

Vegetables—Potatoes in all forms ex- 
cept fried, asparagus tips, puréed 
peas, beets, carrots, string beans, 
squash, spinach 

Fruits—Applesauce, baked apple with- 
out skin, ripe or baked banana, di- 
luted fruit juice, canned pears, 
peaches and peeled apricots 

Breads—Enriched white bread, toast, 
zwieback 

Cereals—Farina, oatmeal gruel, puffed 
rice, rice krispies, corn flakes, rice, 
noodles, spaghetti 

Desserts—Fruits as above, gelatin, 
sponge and other plain cakes 

Beverages—Tea, warm fruit juices 

Vitamin concentrates — Wheat-germ 
preparations, yeast, cod-liver oil, vi- 
osterol, ascorbic acid for intravenous 
injections 

To Be Avoided: 

All fried or fatty foods, 
gravies 

All spices and seasonings 


seeds are 
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including 


(mustard, 
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pepper, vinegar, catsup, horseradish, 
relishes, prepared meat sauces) 

All canned, smoked and _ preserved 
meat and fish, except as noted 

All pork 

All raw and dried fruits and vege- 
tables, except as noted 

All pastries, preserves, nuts and candies 


All stimulants and carbonated waters 
All iced drinks 


TYPICAL MENU 


» BREAKFAST 


Applesauce 
Farina 
Heavy cream 
Egg, soft cooked 
White toast 
Butter 

val ea 


DINNER 


Chicken broth with rice 
Roast beef 

Mashed potatoes 

Carrot purée 

White bread 

Butter 


Canned pears 
Tea 


SUPPER 


Baked salmon 
Boiled potato 
Asparagus tips 
White bread 

Butter 

Sponge cake 
Whipped cream 
Fruit juice, warmed 


DIVERTICULOSIS: DIVER- 
TICULITIS 


Diverticula, or small pouches, some- 
times appear at weak points along the 
walls of the intestines. They may occur 
in the small intestine but are much 
more frequently seen in the colon. 


They may be few or many. In the 
latter case, the condition is known as 
diverticulosis and may or may not be 
a source of trouble. When these 
pouches become infected or irritated, 
the condition is known as diverticu- 
litis. This condition usually occurs in 
people past middle life and in persons 
suffering from chronic constipation 
and addicted to the use of cathartics. 
Fecal concretions are likely to accumu- 
late in these pouches and result in 
infection and sometimes in ulceration 
and perforation. In the latter case, 
surgery is usually indicated. In diver- 
ticulitis without perforation but with 
pain, tenderness and fever, the treat- 
ment indicated is much the same as 
for appendicitis, i.e., complete ab- 
stinence from food for 24 to 48 hours 
with only sips of water or cracked ice. 
Gradually liquid foods are added, then 
a soft diet, followed by a bland diet. 
When diverticulosis has been diag- 
nosed, even though without acute 
symptoms, the patient should be put 
on a nonconstipating diet, such as is 
described for spastic constipation. 


FLATULENCE 


Flatulence is a rather common 
symptom of indigestion or other types 
of digestive disturbances. While it is 
not really serious in itself, it is disturb- 
ing to the patient and may accompany 
some disorder which should be investi- 
gated. By flatulence is meant the dis- 
tention of the stomach or intestines by 
gas, which: may be discharged either 
by belching or by the passing of flatus 
from the rectum. Until recently it was 
thought to be due to fermentation of 
foodstuffs within the digestive tract, 
but according to Kantor® and AI- 


5 Kantor, J. L.: Ann. Int. Med. 3:403, 


1929. 
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varez ° this is not the common cause. 
Most of the gas is nitrogen from swal- 
lowed air, such as often occurs when 
one is drinking from a cup or when 
one chews gum. It may, however, be 
due to the eating of certain foods 
which have been found to produce 
gaseous distress in many _ people. 


These are onions, cooked cabbage, raw 


apples, radishes, dried beans, cucum- 
bers, milk, fatty or rich foods, melons, 
cauliflower, chocolate, coffee, lettuce, 
peanuts, eggs, oranges, tomatoes and 
strawberries. 

Flatulence may also be caused by 
overeating, by colitis, diarrhea, chole- 
cystitis and by food allergy, as well 
as by some other less frequent com- 
plications such as anxiety and pain. 

The treatment will of course depend 
upon the diagnosis as to the cause. 
Temporary relief is often given by the 
eating of small meals with the omis- 
sion of the foods listed above. 


6 Alvarez, Walter C.: 
1942, 


J.A.M.A. 120:21, 


REVIEW QUESTIONS 


1. A patient complains that he is 


“continually constipated. What rules 


would you suggest to him to follow in 
order to overcome this condition? 
Outline the diet he should use. What 
foedss articularly valuable? 
——— nervous individual says 


that she has been constipated. What 


type of diet would probably be sug- 


gested for her? Why? 

3. Plan a diet for a patient who has 
had diarrhea of long duration. What 
foods should be avoided? What meas- 
ures must be taken to see that the 
patient receives adequate nutrition? 

4. What are the characteristics of 
sprue? How is this condition treated? 

5. Calculate the protein, the calories, 
the calcium, the iron and the vitamins 
in a bland diet for one day. Does it 
meet the requirements for adequate 
nutrition of a moderately active man? 

6. A patient has had ulcerative co- 
litis for some time. Plan a diet for him 
for one day. What are the character- 
istics of this diet? 
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FUNCTIONS OF THE LIVER 
AND THE GALLBLADDER 


The liver is not only the largest 
glandular organ of the body but one 
of the most important because of the 
diversity of functions which it per- 
forms, yet it is known as the “silent” 
organ because its owner is seldom 
aware of its presence or its function- 
ing. It may well be compared to a 
modern industrial plant, performing 
within its confines processes of manu- 
facturing, storing, routing and dis- 
tributing, and, finally, disposal of sev- 
eral types of waste products. 


RoLe oF THE BILE 


One of the most important func- 
tions of the liver is the manufacture 
of bile, which plays a very important 
role in the process of digestion, par- 
ticularly of the fats, as these are 
emulsified by it and prepared for 
further digestion. The bile, which is 
composed of bile salts and acids, color 
pigments, lipids, mucin and water, is 
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formed by the liver. Approximately 
1-144 quarts of bile are produced 
daily. Bile is secreted into the intes- 
tine under the stimulus of food, espe- 
cially fats, or under a psychic stimulus. 
During fasting there is very little or 
no flow of bile. The bile is also a 
carrier of waste products, such as the 
bile pigments, which are finally ex- 
creted with the feces of the intestinal 
tract. The bile probably prevents or at 
least limits intestinal putrefaction. The 
delivery of bile into the intestine is 
accomplished by means of a system of 
ducts: the hepatic duct leads away 
from the liver and unites after a short 
distance with the cystic duct coming 
down from the gallbladder, and these 
two, united into a common duct, carry 
the bile into the intestine. A slight con- 
trol is exerted over the flow of the bile 
by the sphincter of Oddi at the en- 
trance to the intestine, and a slight 
propulsive force is exerted by the liver 
and the gallbladder. (See Fig. 69.) 
The gallbladder concentrates the 
bile four to ten times by water absorp- 
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tion. It also acts as a tiny storehouse 
for this viscid fluid, thus maintain- 
ing a reserve supply. Contraction of 
the gallbladder is induced by the 
hormone cholecystokinin, which is 
formed when fatty foods mixed with 
gastric juice come in contact with the 
duodenum. This contraction causes 
the bile to flow into the digestive tract. 
The bile salts which are absorbed from 
the intestine and returned to the liver 
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Fic. 69. The hepatic duct from the 
liver unites with the cystic duct from 
the gallbladder, forming a common bile 
duct opening into the small intestine. 


to function again also stimulate the 
bile flow. The greatest stimulants 
among foods of gallbladder activity 
are those containing fats, especially 
those of high cholesterol content (see 
list, p. 327). Next to fats, proteins are 
most stimulating, especially meats and 
their extractives. Carbohydrates ap- 


pear to have little or no action upon 
bile flow. 


REGULATION AND STORAGE 


The liver controls the distribution 
and the storage of the amino acids 
(see Chap. 10). It also contributes to 
the regulation of the amount of amino 
acids and urea in the blood at the 
normal level which is maintained in 
health. It synthesizes some of the 
amino acids coming from the diges- 





tive tract and derived from the food 
proteins into the plasma proteins in 


-albumin, fibrinogen, prothrombin and 


globulin. Some amino acids are dis- 
tributed by the blood to the tissues, 
where they are utilized in tissue re- 
pair. The excess amino acids are split 
into the nitrogenous portion which 
forms the waste product urea, while 
the remainder may be used or stored 
as carbohydrate. (See p. 42.) 

The liver stores some excess carbo- 
hydrate derived from food as gly- 
cogen, and since the circulatory system 
and the tissues normally carry only 
49 per cent of glucose, the liver 
therefore always stands ready again to 
hydrolyze the stores of glycogen into 
glucose as the body requires it. 

The liver brings about certain 
changes in fats before they are utilized 
or stored in the fat depots of the body. 
The fats may.be stored in the liver as 
well as in other tissues of the body. 

When needed, liver fats are again 
changed to a form that is usable by 
the tissues. 

A very important function of the 
liver is the role it plays in the metabo- 
lism and in the storage of iron and 
copper, as this organ is the chief store- 
house from which they are distributed 
for use in the hemoglobin of the red 
cells of the blood. The liver also sup- 
plies the antianemic factor which is 
concerned with the development of 
the red blood cells in the bone marrow 
(see Chap. 31). 

Recent data have shown that ap- 
proximately 95 per cent of the vitamin 
A stored in the body is found in the 
liver. The conversion of carotene into 
vitamin A takes place in the liver, 
Vitamin D is also stored in the liver. 
The livers of fish are especially rich as 
storehouses of these vitamins. 

It is now known that other vita- 
mins—the B complex, C, E and, to 
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some degree, vitamin K—are also 


stored there. (See Chap. 8.) 


RELATION To DeEToxIcATION 


The liver also performs the function 
of detoxicating many poisonous sub- 
stances and changing others into less 
harmful forms. Two sources of these 
toxic substances are to be noted: the 
first, the digestive tract, in foods, in- 
gested bacteria or certain poisons; the 
second, infections within the body tis- 
sues, such as focal infections. Here 
the liver, like the spleen and other 
glandular tissues, acts as a bactericidal 
agent by destroying bacteria that enter 
through the circulation. 


PATHOLOGIC CONDITIONS 


It is not surprising that an organ 
which performs so many functions as 
the liver should manifest many types 
of pathologic conditions. Fortunately, 
the liver if given proper care and treat- 
ment has a remarkable reserve power 
for regeneration and repair. 


SyMPTOMS 


Jaundice is a symptom of a number 
of diseases of the biliary tract. It may 
be obstructive, toxic or hemolytic. In 
obstructive jaundice there is either a 
partial or complete exclusion of bile 
from the intestine due to obstruction 
of the bile flow at some point, usually 
of the hepatic or common bile ducts. 

OxsTRUCTIVE JAUNDICE, which is by 
far the most common, is due usually 
to inflammation in the mucosa of the 
ducts, to stone formation or to pres- 
sure by tumors, lymph nodes or ad- 
hesions. 

Toxic JauNnpicE may be caused by 
poisons, drugs and toxemia due to 
pregnancy and possibly to a virus, as 


in infectious or epidemic hepatitis 
(see below). 

HEMoLyTIc JAUNDICE, Which is 
much less common, may be caused by 
diseases in which red blood cells are 
broken down in the body in large 
numbers. 

When jaundice is present it may be 
recognized by a yellow pigmentation 
of the body tissues due to the presence 
in the blood of more than the normal 
amount of the bile pigments. 

Biliousness. A so-called bilious at- 
tack may or may not be related to a 
diseased liver. It is more frequently 
caused by overeating, the unwise se- 
lection of foods or constipation, al- 
though it is known that digestive 
disturbances are among the more 
common symptoms of diseases of the 
liver and the biliary tract. 


DISEASES OF THE LIVER 


Some of the principal diseases of 
the liver in which dietary treatment 
plays an important role are the fol- 
lowing: (1) Hepatitis; (2) cirrhosis; 
and (3) other diseases of the biliary 
system. 

Hepatitis 


Etiology and Symptoms. Hepatitis 
is a general term which may be used 
to include injury to the liver cells 
themselves as a result of bacterial or 
virus infections, toxins and drugs. 
The most important example of hepa- 
titis is catarrhal jaundice, also called 
infectious hepatitis or epidemic jaun- 
dice. This disease was one of the chief 
causes of illness among our armed 
forces of World Wars I and II. It is 
also prevalent among civilians when 
living in groups, such as summer 
camps and boarding schools. 

Acute infectious hepatitis is char- 
acterized by elevation of temperature, 
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headache, abdominal discomfort and 
loss of appetite. After a short period, 
lasting from a few days to 2 or 3 
weeks, jaundice may appear. Usually 
6 to 8 weeks are required for recovery, 
but it must be remembered that a 
chronic condition such as cirrhosis 
may be the final outcome, this being 
the experience of many of our soldiers 
in the Mediterranean theater of war 
during World War II. 

The dietary treatment for this dis- 
ease is discussed later in the chapter. 


CirrHosis 


Etiology. This is the end stage of 
injury to the liver. It is due to a num- 
ber of causes, the most prominent of 
which are thought to be chronic alco- 
holism, chronic biliary-tract infection, 
and especially the chronic form of in- 
fectious hepatitis discussed in the para- 
graphs above. 

The treatment of this condition is 
the same, regardless of the causative 
agent or type of injury. 


Dietary TREATMENT 


The dietary treatment of liver dis- 
eases has undergone radical changes 
in recent years. It is now based on the 
assumption that lack of proper nu- 
trients predisposes the liver to the 
action of toxins of various kinds, many 
of which find their way to the liver 
which in normal condition detoxifies 
them. This has been proven by experi- 
ments on animals and by clinical ob- 
servation. Necrosis of the hepatic cells 
takes place when the composition of 
the liver is made abnormal by dietary 
deficiencies. If the diet is changed to 
supply the needed nutrients, regen- 
eration of the cells may take place or 
further degeneration is at least pre- 
vented. Although there are many 
causes of hepatic disturbances, it has 


been found that the same principles 
of dietary modification are applicable 
to all with perhaps slight variations. 

The characteristics of the present- 
day concept of dietary treatment is as 
follows: 

1. High Protein. Recent research 
experiments have shown that unless 
a high protein diet is consumed, the 
liver is not protected against injury. 
The protein is also an important fac- 
tor in the regeneration of the plasma 
proteins by the liver cells. Therefore 
a high protein diet is indicated, the 
quantity varying from 100 to 150 Gm. 
or more. Barker et al.* report having 
given with success 250 Gm. to soldiers 
in the Mediterranean area. A gener- 
ous amount of lean meat is usually 
recommended. It is sometimes difficult 
for the patient to consume at his regu- 
lar meals the required amount of pro- 
tein, in which case supplementary 
high protein feeding may be given.” 
Tube feeding may also be advisable, 
but only in case that no varices (vari- 
cose veins) of the esophagus, a fre- 
quent complication of cirrhosis, are 
present. During the acute stage of 
some of the jaundiced conditions, 
when nausea and drowsiness are pres- 
ent, it may be necessary to give glu- 
cose intravenously, followed by liquids 
of high protein value which are given 
by mouth and, as soon as possible, by 
solid foods of high protein value. 

2. Moderately High Carbohydrate. 
Carbohydrates have been found to 
have a protective function in the liver, 
and are therefore given in abundance. 
A diet containing 300-350 Gm. of car- 
bohydrate is recommended. However, 


1 Barker, Col. M. H., Major R. B. Coops 
and Major F, W. Allen: J.A.M.A. 128:997, 
1945, 

*Perry, Capt. M. E.: J. Am. Dietet. A. 
22:110, 1946. 
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only bland foods are given; for 
example, bread, cereals, potatoes, non- 
gaseous vegetables, fruits and fruit 
juices, jams, jellies, honey and plain 
hard candies. 

3. Medium Fat. Any abnormal con- 
dition of the liver or gallbladder 
which prevents the normal production 
or distribution of bile to the intestinal 
tract may of course interfere with the 
digestion of fat. If this condition exists, 
it may be necessary to limit the 
amount of fat. Recent experiments by 
Patek,® Hoagland* and their asso- 
ciates have shown that fat which was 
formerly thought to be injurious in 
liver diseases may be consumed in 
reasonable amounts, from 100-150 
Gm. or even more, without any dele- 
terious effects. The fat was shown to 
make the diet more palatable and in 
this way the patient was encouraged 
to eat more food and more calories, 
which are also very important. 

It should be pointed out, however, 
that the fats included in these experi- 
mental diets were mostly those from 
milk, cream, butter and eggs. No fried 
foods or rich pastries were allowed. 
The emulsified uncooked fats are 
more easily digested than other fats, 
therefore butter, cream and egg yolk 
are preferred. Crisp bacon is given 
occasionally in small amounts to give 
flavor. No fried foods or pastries are 
allowed. A table showing approximate 
fat content of principal foods is given 
on pp. 327-328. 

4. High Vitamins and Minerals. 
Because of the interference with nor- 
mal absorption due to lack of bile, it 
may be necessary to increase these nu- 
trients above the normal requirements. 
Parenteral or oral administration of 


8 Patek, A. J., and J. Post: J. Clin. Investi- 
gation 20:481, 1941. 

4 Hoagland, Chas. L., et al.: Am. J. Pub. 
Health 36:1287, 1946. 


vitamin concentrates and liver extract 
may be deemed necessary. Brewer’s 
yeast is also recommended as a food 
source of the B complex and protein. 

5. Fluids in Abundance. Fluids 
should be given generously; at least 
6 glasses per day, unless ascites is 
present, in which event the liquid 
should be restricted to approximately 
4 glasses or less, depending upon the 
amount of accumulated fluid present. 
When fluids are restricted, salt should 
also be eliminated. (See Chap. 30.) 

Fruit juices are especially recom- 
mended because of their easily di- 
gested carbohydrate. 

6. Calories. In order to supply the 
amounts of carbohydrate and protein 
recommended in this diet and also 
the quantity of fat needed to make the 
diet acceptable to the patient, it is 
necessary to give 2,500-3,500 calories 
except in very acute conditions, when 
it may be considerably lower. In obes- 
ity the caloric value should be de- 
creased. 

7. No Irritating Food or Condi- 
ments. Alcohol is strictly prohibited; 
condiments such as pepper, spices, 
horseradish, mustard and catsup are 
eliminated; but salt may be used, un- 
less ascites is present. Onions and 
garlic are not permitted. Foods with 
high roughage content are contraindi- 
cated. In acute conditions it may be 
necessary to restrict to a very low 
roughage diet. Coffee, tea and cocoa 
are restricted to limited amounts. 


THE DIET 


The following diet may be considered 
typical of the treatment of diseases of 
the liver: 


Characteristics—As given above. 


Foods Allowed: 
Cereals—All cooked or ready-cookid 
(except bran) 
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Italian pastes—Spaghetti, macaroni, 
vermicelli, noodles 
Breads—Whole-wheat or enriched 


white (toasted or plain), rolls and 
crackers 

Fruits—Fresh, canned or stewed (skins 
and seeds removed), juices, bananas 

Vegetables—Potatoes, boiled, baked or 
mashed; tomatoes, carrots, peas, wax 
or string beans, spinach and other 
greens, asparagus, squash, beets, let- 
tuce, celery 

Eggs—l or more per day, cooked 
without fat or served as eggnog 

Dairy products—Milk, skimmed or 
buttermilk, 1 quart per day (whole 
milk if a liberal allowance of fat is 
permitted); cream, 2-4 oz., if al- 
lowed; cottage cheese; butter, 1-3 
pats per day if allowed 

Meat, fish and poultry—Lean portions 
only of chicken, beef (scraped), 
liver, giblets, oysters, shrimp, crab, 
fish, cod, carp, founder, brook trout, 
perch, pike and white fish 

Desserts—Gelatin, puddings (rice, 
tapioca, cornstarch); sherbets, ices, 
custard, junket, sponge or angel food 
cake, fruits, jelly, honey and other 
sweets 

Beverages—Tea, coffee or substitute, 
fruit or tomato juice, malted milk 

Vitamin supplements—Brewer’s yeast, 
wheat germ or synthetic B complex 


To Be Avoided: 

All meats high in fat, such as pork, 
lamb, duck, fried foods 

Rich cheeses 

Coarse breads and cereals 

Onions, garlic, leeks, turnips, cabbage, 
cauliflower, cucumbers, radishes 

Pastry and rich desserts 

Condiments, except salt 

Alcoholic beverages 


As already stated, a high-calorie, 
high-protein and a moderately high 
carbohydrate and fat diet is now pre- 
scribed for cirrhosis of the liver, Patek 
and Post® were among the first to 
suggest this change from the former 
low-protein, low-fat diet. 


The standard diets on pages 325 
and 326 by Patek and Post ° are typi- 
cal of those now used in the treatment 


of diseases of the liver. 


DISEASES OF THE GALL- 
BLADDER 


Since the gallbladder is really an 
intermediary between the liver and the 
digestive tract, it is not surprising that 
not only do its disturbances affect the 
liver and the intestinal tract but it too 
is affected by their disorders. 

The chief causes of pain and dis- 
tress in this organ are an infection due 
to (1) the spread of an intestinal in- 
fection or to blood-borne infections 
coming from such organs as the teeth, 
the tonsils or the appendix, or to 
(2) injury due to impaction through 
the formation of gallstones. This in- 
flammatory condition of the gallblad- 
der is known as cholecystitis. While 
cholelithiasis is the term applied to 
gallstone formation, it must be re- 
membered that the latter condition 
frequently leads to cholecystitis. 

Gallstones are made up largely of 
cholesterol, a component of all animal 
fats and glandular organs. For this 
reason foods rich in cholesterol are 
avoided or taken in minimum quan- 
tities only. Therefore a low-fat, low- 
cholesterol diet has usually been pre- 
scribed. More recent studies seem to 
indicate that cholesterol of the food 
has little or no relationship to the 
cholesterol levels of the blood or the 
bile, so that high cholesterol foods may 
still be given, provided they are not 
cooked fats. When fats are heated to 
high temperatures, as in frying, ab- 
normal by-products are formed. These 
are difficult to digest and also act as 
gastric irritants. Even though fats act 


5On. cit. 
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STANDARD DIETS FOR CIRRHOSIS PATIENTS 


SEMILIQUID Diet 


ns 














‘ Carbo- 
Proteins Fats bydivtes 
7 AM Br eee see a iss 200 cc. 6 8 10 
8 AM Cereal (Pablim).... x. «5+. 100 Gm. 2 1 11 
ro]: Naeger ee SA Ra in A 12 Gm. 12 
2005 CLEBIN. oo cons. ss 30 ce. 1 6 1 
pee eres AL: ys 13 10 
9AM Orange juices . 6.0.56 1.5. 200 cc 18 
10 a.m Eggnog 
1A Se ee eae eS 150 cc 4.5 6 io 
ge tui et ton oes 1 6.5 6 
ae rs. 9, hs Base Se. 10 Gm. 10 
Brewer’s yeast.......... 25 Gm 12-5 0.5 8.5 
Pea aes Cream SOUD, 35.< 5. cena «5 200 cc 6 14 15 
Mashed potatoes 100 Gm 2 6 15 
Bitter oP eee eas 2 or 10 Gm. 8.5 
Puréed vegetables........| 100 Gm. 9 
Orange juice............ eZ OO cc, 18 
Pa ISON CCGG IG. Booher ia5 ed ox «vis 200 cc 6 10 20 
Pee = EPROM oak cscs ee: 200 cc. 11 if| ils) 
worm. « }-Orange juice. 5) 5.45.33 200 cc. 18 
4p.m. Cereal (Pablum)......... 100 Gm. 2 1 11 
SUCRE ae ee a. 12 Gm. 12 
ERIS LU yp sacl raw ere 30 cc. 1 6 1 
fellow peer tN We se oe 100 Gm. 1 18 
(Creams 20 Geers see oes: S0\ce. 1 6 1 
Orange juice. ........... 200 cc 18 
Be CpComalt F5 kc aca 200 cc 6 10 20 
re RGUNOR. 2... ces cake esas 200 cc 11 11 ia: 
Brewer’s yeast........... 25 Gm 12.5 0.5 8.5 
Seman ee ROSNOR ieee ho. boi 2. 200 cc 11 11 1765 
Grand total Calories, 2,903 116 131 miley 








The semiliquid diet was used only in the exceptional cases when patients either refused 
or were unable to take the solid diet. Brewer’s yeast was fed in a milknog; the yeast was 
stirred thoroughly in cold milk and flavored with sugar, vanilla and nutmeg. 

Printed by permission of the authors, Patek and Post, and the publishers of the Journal 


of Clinical Investigation. 


as a stimulus to the production of 
bile and the emptying of the gall- 
bladder, experience has shown that 
high fat diets are not well tolerated 
in biliary diseases. In inflamed condi- 
tions, the gallbladder needs rest, there- 
fore avoid stimulation from fats. The 
fats of choice, however, are the un- 
cooked fats such as cream, butter 
and cheese, also eggs, which may be 


cooked without fat. No fried foods or 
pastries should be given. Wohl® sum- 
marizes his recommendations for the 
diet as “bland, easily digested, low 
fat”; also, “high in protein and carbo- 
hydrate, especially when the episodes 
of acute symptoms are frequent and 
hepatitis is present.” 

6 Wohl, M. G.: Dietotherapy, Philadelphia, 
Saunders, 1945. 
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STANDARD DIETS FOR CIRRHOSIS PATIENTS 











Sotip Diet 
Proteins Fats Aart 
Breakfast 
PUlint Oo. cinta sts crm eee at 1 serving 18 
poked ceresl (07. oer baee pace ee 200 Gm. 4 * ne ZU 
or 
Prepared. Cereal 2 oak uahevnie tees at 30 Gm. 
Sligar-on cerealiin. cheers gee cen 12 Gm. 12 
PROB resent te echo ute Splice gin he ca 2 only 13 10 
1s ee) APS, SE. ee eae 200 ce. 6 8 10 
5 eer eee. bia A 60 Gm 4 1 30 
DU eee cna ooo cee ee Cea 20 Gm 17 
Coffee 
Creams 2005. maderies soa: eek SUC: 1 6 1 
SHIDELE 7. Ogre aks, Ue Se TT, 12 Gm. 12 
9 Awe: Brewer's yeast. .o.56.4 0.4200 25 Gm. Le 0.5 8.5 
ELLs 29 Set Ck in RR he he 150 ce. 4.5 6 (es 
SRA ON ce regards YR Stee wie tad 12 12 
Dinner 
Meatamednim fate < oo ceckce ek. ok 100 Gm. 17 20 
Vegetables: S90. fOr he oak oe, 100 Gm. 1 4 
Vegetnoles, 10SCEN ee ee 100 Gm. 2 9 
eget bles, 200) ve 5.0. 7. inet ta 100 Gm. 3 19 
YORI rate tas Bt eas en SR teh ae 30 Gm 2 i 
BOL er sece hon thy She ae ate. 20 Gm 17 
Dessert (cake, pudding)............ 1 serving 5 8 25 
1h ok Se OT OP ae eee i 200 cc. 6 8 10 
Coffee 
ASTORU, LOGE eA s tine ene Ore Pek 30 cc 1 6 1 
patio iy tee wee bonne, Beek 12 Gm. 12 
2 P.M. Brewer’s yeast...........04. 25 Gm. 125 0.5 8.5 
PCR gr ena 5 ieee Wy te 150 ce. 4.5 6 1S 
URALER NT wi cPLA aye ak 12 Gm 12 
DPM. Orange jiceiees on viticeerencrs 200 cc 18 
Supper 
POUL IUUCNMEN occ acct bank eee ot 200 ce. + 4 
Meat; medium fat: ..),.+ 2.0.0. oe 100 Gm. 17 20 
MERelaUles..0 “pha lad’. fo, hen ane 100 Gm. 1 4 
Vegetables, 2005 3.2.0 cs. Ie a 100 Gm. 3 19 
Sig OO ee oak eens a See 30 Gm. 2 KS 
SRELLEGS Wy os Bk i aoe a ees 20 Gm 17 
DAU the la watey waite sais Rake 200 cc. 6 8 10 
PUNE SA BIG, ie eta ew Peeks 100 Gm. 18 
Tea 
VOGT Zn es a 1s Cees es 30 ce. 1 6 1 
SERT: SS ees fy ok eS 12 Gm. 12 
ewe Milk Au. y. Ge eae 200 cc 6 8 10 
Grand total Calories, 3,591 139 175 365 











Printed by permission of the authors, Patek and Post, and the publishers of the Journal 
of Clinical Investigation. 


Diseases of the Liver and Biliary Tract 


It is therefore apparent that the diet 
in biliary diseases is basically the same 
as that in diseases of the liver. 

If a low-fat, low-cholesterol 7 diet is 
prescribed, the following foods should 
be omitted or used in moderation: 
Egg yolks, butter, cream 
Brains, kidneys, sweetbreads, liver 
Fat meats—pork, mutton, lamb, sausage, 

goose, duck 
All fried foods 
Oils and salad dressings 

Frequent feedings every 3-4 hours 
are usually recommended, especially 
in acute conditions. 

Other Considerations. It has been 
pointed out that women more than 
men are subject to gallbladder disease; 
that pregnancy and obesity seem to 
predispose to this condition; that it 
occurs more frequently in people dur- 
ing or past middle life; that it is fre- 
quently accompanied by constipation 
and bad dietary habits; and that it 
occurs often in persons leading a sed- 
entary life. For these reasons it is im- 
portant that persons of middle age, 
especially women, should exercise reg- 
ularly and eat moderately to avoid 
obesity and constipation. 

Since patients suffering from liver 
and biliary disease show an intoler- 
ance for fats, foods high in fats should 
be restricted in quantity or eliminated. 
For the convenience of the person 
making out the menu for such cases, 
the following table showing compara- 
tive values is given: 


Fat CoNTENT OF ILLUSTRATIVE 
Foopsturrs ® 


100-80°/, 
Lard 
Olive oil 
7 Okey, Ruth: J. Am. Dietet. A. 21:341, 
1945, 
8 Diagnosis and Treatment of Diseases of 
the Liver and Biliary Tract, New York Post- 
graduate Medical School, 1934. 


Cottolene 
Salt pork 
Butter 
Suet 


80-60°% 
Bacon, medium fat 
Walnuts 


60-40% 
Bacon, lean 
Ham, fat 
Loin chops, fat 
Mutton, fat 
Pork, fat 
Sausage, pork 


40-30°% 
Cheese, plain or cream 
Eggs, yolk 
Mutton, medium fat 
Potato chips 
Pork, medium 
Peanuts 
Cream, heavy 


30-20% 
Beef, medium fat 
Tongue, canned 
Ham, lean 
Lamb 
Mackerel, salt 
Olives 
Turkey 
Steak, porterhouse 
Cream, light 


20-10% 
Beef, sirloin 
Cake, fruit, plain 
Capon, chicken 
Codfish 
Crackers, plain 
Eggs 
Lamb, roast 
Steak, round 
Steak, sirloin 
Salmon, canned or fresh 


10-1%, 
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Fish—Bass, herring, pompano, 


porgy, shad, smelt 


Beef, brain, liver, kidney, 


tongue 
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Beans, Lima 

Bread, white or brown, corn- 
bread 

Chicken, broilers 

Peas, cooked 

Potatoes 

Milk, whole or condensed 

Macaroni 

Veal, breast, leg, loin 

Oats, rolled 

Pudding, tapioca 


10% 
Apples 
Beans, Lima, string 
Beets, cooked 
Bread, whole-wheat or rye 
Carrots 
Fish—Bluefish, cod, pickerel, 
haddock, flounder 
Gelatin 
Hominy 
Buttermilk 
Cheese, cottage 
Egg, white 
Oatmeal, boiled 
Fruits, oranges, peaches, 
pears 


Potatoes, cooked or sweet 
Shellfish, eels, scallops, clams 


‘REVIEW QUESTIONS 


1. What are the functions of the 
liver as an organ of digestion; as an 
organ of metabolism; as an organ of 
storage? 

2. What are some of the character- 
istic symptoms of diseases of the liver? 

3. A patient is diagnosed as having 
cirrhosis of the liver with ascites. The 
doctor orders a_high-carbohydrate, 
high-protein, low-fat diet for him. Ex- 
plain why such a diet has been 
ordered. 

4. What foods are to be used in the 
above diet; what ones avoided? 

5. When a low-fat, low-cholesterol 
diet is ordered, what foods should be 
avoided? 

6. Even though fats are restricted 
in gallbladder diseases, which ones are 
most easily tolerated and why? 


v~Y 
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ALLERGY AND ITS MANIFESTATIONS 
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TREATMENT OF ALLERGY 
DESENSITIZING TREATMENT 
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ALLERGY AND ITS MANI- 
FESTATIONS 


CLASSIFICATION OF ALLERGENS 


Allergy is a condition of hypersensi- 
tivity to certain substances which in 
the great majority of human beings 
produce no ill effect. This hypersenst- 
tivity may be caused by a certain sub- 
stance in one individual and by an 
entirely different substance in another. 

The offending items comprise a 
long list,t and include: 

Inhalants such as pollen, dusts, cos- 

metics, etc. 

Ingestants such as foods, drugs, etc. 

Contactants, cosmetics, poison ivy, 

adhesive, etc. 

Infectants—bacteria, 

sites, etc. 

Insect and snake bites 


fungi, para- 


1 Wohl, M. G.: Dictotherapy, Chap. 33 by 
A. M. Rowe, Philadelphia, Saunders, 1945. 





FACTORS AFFECTING ALLERGIC MANI- 
FESTATIONS 
PROGNOSIS 
TEACHING THE PATIENT 
SKIN DISEASES 
URTICARIA 
ECZEMA 
PSORIASIS 
ACNE VULGARIS 
ACNE ROSACEA 


Injectants—serums, vaccines, hor- 

mones, etc. 

Physical reagents—heat, cold, sun- 

light, effort 

Manifestations. Various parts of the 
body may be affected, and the mani- 
festations include  gastro-intestinal 
symptoms, migraine, asthma, hay 
fever, skin disorders and many other 
symptoms. 

There are no typical symptoms, as 
in a communicable disease, partly be- 
cause very different tissues of the body 
respond. Among the many symptoms 
are redness and swelling of the eyes, 
running of the nose, headache or mi- 
graine, asthma, such skin conditions 
as urticaria and eczema and _ such 
gastro-intestinal disturbances as diar- 
rhea, colic and colitis. The fact that so 
many of the allergic attacks are re- 
lated to the skin and the mucous- 
membrane regions is partly explained 
by the extensive surface areas exposed 
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to contact with the irritating sub- 
stances or allergens, either directly or 
by the circulating blood. Swelling or 
edema of the affected organ or tissue 
is often an important factor in the 
symptoms; for example, in lips, eyes 
and nasal passages, and in the cerebral 
tissues in allergic headache or mi- 


me 
ED 


e 


every effort should be made to make 
the restricted foods as attractive as 


_ possible. 


Shock Tissues. There are certain or- 
gans or tissues in the individual body 
which are more susceptible to allergy 
than others. These are called shock 
organs or tissues, and the symptoms 


+9 





Fic. 70. Two diagrams showing hereditary manifestations of sensitiveness 
to proteins: black, asthma; stippled, hay fever. The right diagram shows 
transmission through a sensitive female, 2. The left diagram shows trans- 
mission through a male, 6: note the transmission to the third generation, 
although neither of the parents was sensitive. (After Coca, Walzer and 


Thommen.) 


graine. Smooth muscle spasm is also 
important, as in allergic diarrhea; the 
action may be combined with edema, 
as in bronchial asthma. 

This chapter is, of course, chiefly 
concerned with food allergies, but it 
should be borne in mind that any 
allergy, if severe, may interfere with 
the nutrition of the individual due to 
the effect on appetite and thus the 
general health. This is particularly 
true of children whose growth and de- 
velopment may be seriously retarded. 
In such cases the nutrients in the diet 
should be evaluated carefully and 


depend in great part upon the tissues 
which are affected—the skin in hives, 
the intestines in diarrhea, etc. 


Herepity A Factor 


Apparently there is an inherited 
tendency to allergy which is not spe- 
cific, and the form which that allergy 
takes depends upon which organ in 
the individual is most susceptible. 
Any organ may be a shock organ, and 
many diseases of the liver, the stom- 
ach, the bladder, etc., are now attrib- 
uted to allergy due to foreign sub- 
stances brought into contact with the 


body. 





The record of a French family 
shows that members of four genera- 
tions were sensitive to eggs, although 
in general it is not the specific sensi- 
tization which is inherited but the 
tendency to become sensitive. Experi- 
ence has shown that in one generation 
there may be a sensitization to timothy 
pollen; in another, to strawberries; and 
in still another, to a different allergen. 
The allergic reaction does not neces- 
sarily manifest itself in the same way 
in the varioussmembers of the family. 
One may have asthma, another hay 
fever, another migraine or sick head- 
ache, and yet another eczema. (See 
diagram, Fig. 70.) 

One worker reports the following 
interesting family. The boy, sensitive 
to wheat, chocolate and strawberry, 
had asthma. His brother had had the 
hives. His mother, sensitive to wheat, 
had suffered in the past from eczema. 
The maternal grandmother was a vic- 
tim of migraine, while the paternal 
grandmother was subject to hay fever 
from exposure to the pollen of daisy 
and was also subject to gastro-intes- 
tinal disturbances which always fol- 
lowed the ingestion of clams. She 
would also develop hives after taking 
quinine. An uncle developed hives 
after eating strawberries. 

Authorities have disagreed as to the 
prevalence of allergy, but it is now 
generally believed that approximately 
10 per cent of the population show 
evidences of allergy to one or more 
substances during life.? 


Foops AND ALLERGY 


Proteins are considered to be the 
most important factors in food allergy, 
even though foods which cause such 
allergic disturbances may vary widely 


2 Vaughan, W. T.: J. Allergy 5:184, 1934. 
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in protein content. Sensitivity to a 
food such as honey is explained as due 
to the associated protein in the pollen 
grains mixed in the honey, for it has 
been shown that very minute amounts 
of a given protein may cause allergic 
reaction. Vaughan and others, how- 
ever, have stated that the allergic 
response is not limited to known pro- 
teins, but may be caused also by many 
other substances, including drugs, bac- 
teria and inhalants of various kinds. 
Unusually sensitive conditions are il- 
lustrated by the following cases: An 
egg-sensitive individual has been made 
ill by the use of a spoon in his food 
which had previously been used to 
stir an egg mixture. A young girl 
sensitive to black currants was taken 
violently ill on returning to her home 
after a short absence from it; it then 
transpired that the mother had taken 
advantage of her daughter’s absence 
to make black currant jelly the day of 
her return and enough volatile sub- 
stance was present in the house to 
cause a characteristic attack. 

Criep * states that among the most 
common allergy-producing foods are 
milk, eggs and cereals. Next in order 
are fish, nuts, spices, vegetables and 
fruits. Important among vegetables 
are celery, string beans and Lima 
beans; and among fruits, bananas, 
oranges, strawberries and _ lemons. 
Over 70 different foods have been 
listed by various investigators as causes 
of allergic diseases or disturbances. 
Some of our most valuable foods are 
included in these lists, even wheat, 
milk and eggs; indeed, these three 
are such common irritants that every 
discussion of allergic diets includes 
wheat-free, milk-free and egg-free 
diets. 


8Criep, L. H.: Essentials of 
Philadelphia, Lippincott, 1945. 
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TESTS FOR ALLERGY 


Skin TEsTs 


The case history, including a record 
of the diet, is important and may suf- 
fice for accurate diagnosis, but it is 





Fic. 71. The wheals or spots on the 


patient’s back indicate a_ sensitivity 
to the extracts injected. (J. Warrick 
Thomas, M.D., Department of Allergy, 
Cleveland Clinic, Cleveland, Ohio.) 


usually supplemented by other diag- 
nostic measures such as the skin and 
blood tests. 

Many years ago it was noted that 
if pollen were rubbed into the scarified 
skin of a hay-fever sufferer, an urti- 


carial wheal or hive would develop at 
the site of the scratch and that this 
reaction was always produced by the 
particular pollen to which the sufferer 
was sensitive. Later it was determined 
that food substances to which patients 
were sensitive would usually give 
similar reactions. This scratch test, 
now in general use, is carried out by 
producing a series of scratches on the 
arm or back, on each of which is 
dropped a bit of solution containing 
protein from one of the various prob- 
able sources of trouble. In a few min- 
utes most of these scratches will have 
disappeared, while one or more may 
develop welts or wheals surrounded 
by a red or inflamed area. A person is 
usually found to be sensitive to the 
substances producing a definite skin 
reaction. The larger the area over 
which the welt and the redness spread, 
the more severe is the reaction and 
the more probable it is that the food 
causing the reaction is at least one 
cause of the patient’s allergic attacks 
(see Fig. 71). 

Other skin tests may also be ap- 
plied; for example, the patch and the 
intradermal tests. 

Patch Test. In this test, the sus- 
pected allergen is applied to the skin, 
is covered by a small square of cel- 
lophane and held down by adhesive 
or other retaining agent. After 2 to 4 
days the patch is examined to see if 
a wheal has appeared indicating a 
positive or allergic reaction. 

Intradermal Test. This test is simi- 
lar also to the scratch test, except that 
the food extracts or concentrates are 
injected into the superficial layers of 
the skin and they therefore come into 
contact with the lower and more sensi- 
tive tissues. The intradermal or intra- 
cutaneous test is considered a more 
delicate test than the scratch test. A 
dozen or more substances may be in- 
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jected at one time, the test insertions 
being made in one or more rows down 
the arm, along the spine, etc. 

Skin tests are not always successful, 
partly because the skin may not be as 
sensitive to a given food as other tis- 


Bioop Tests 


Blood changes have been noted in 
allergic conditions. For example, there 
may be an increase in eosinophils and 
a decrease in the total white corpuscle 
count. These effects have been sup- 


sues of the body, such as the mucous 
membrane. Canker sores in the mouth, 
colitis and bladder irritation may 
therefore be due to foods which could 
not be determined by skin tests. 


ELIMINATION DIETS (ROWE) 
(Second Revision) 


ported by differences in the blood 
counts of a patient before and after 
partaking of allergy-producing foods, 
but they are not used as routine pro- 
cedures. 


Diet 1 Diet 2 Diet 3 Diet 4 
Rice Corn Tapioca Milk f 
Tapioca Rye White potato Tapioca 
Rice biscuit Corn pone Breads made of any Cane sugar 
Rice bread Corn-rye muffins combination of soy, 
; Rye bread Lima, potato starch 
Ry-Krisp and tapioca flours 
Lettuce Beets Tomato 
Chard Squash Carrot 
Spinach Asparagus Lima beans 
Carrot Artichoke String beans 
Sweet potato or yam Peas 
Lamb Chicken (no hens) Beef 
Bacon Bacon 
Lemon Pineapple Lemon 
Grapefruit Peach Grapefruit 
Pears Apricot Peach 
Prune Apricot 
Cane sugar Cane or beet sugar Cane sugar 
Sesame oil Mazola Sesame oil 
Olive oil * Sesame oil Soybean oil 
Salt Salt Gelatin, plain or fla- 


Gelatin, plain or fla- 


Gelatin, plain or fla- 


vored with lime or 


vored with lime or vored with pine- lemon 

lemon apple Salt } ; 
Maple sirup or sirup Karo corn sirup Maple sirup or sirup 

made with cane White vinegar made with cane 

sugar flavored with Royal baking powder sugar flavored with 

maple Baking soda maple 


Royal baking powder 
Baking soda 

Cream of tartar 
Vanilla extract 
Lemon extract 


Cream of tartar 
Vanilla extract 


Royal baking powder 
Baking soda 

Cream of tartar 
Vanilla extract 
Lemon extract 


* Allergy to it may occur with or without allergy to olive pollen. Mazola may be used 


if corn allergy is not present. 
+ Milk should be taken up to 


be used. Tapioca cooked with milk and milk sugar may be taken. 


(Rowe, A. H.: Elimination Diets, Philadelphia, 


Lea.) 


2 or 3 quarts a day Plain cottage cheese and cream may 
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Test Diets 


Some allergists find that clinical 
food allergy is somewhat more difh- 
cult to demonstrate by means of skin 
tests than other forms of allergy. 
Rowe‘ finds the trial or test diets 
more reliable. These diets are also 
called elimination diets, the idea being 
to put the patient on a test diet con- 
sisting of only a few foods which are 
known to be unlikely to produce al- 
lergic reactions. 


ELIMINATION DIETS 


Several elimination diets have been 
proposed to determine which food is 
causing the reaction. The patient is 
fed one or another of the basic elimi- 
nation diets for a period of 5 to 
7 days. Unless the patient becomes 
symptom-free, he is put on another of 
the diets for the same length of time. 
If at the end of the last test, relief has 
not been obtained, it is evident that 
other causes than allergy should be 
sought. If, on the other hand, the pa- 
tient is relieved of his symptoms on 
any one of the elimination diets, he 
is kept on this one week. Other foods 
are given, one by one, with wheat, 
eggs and milk last, because these three 
foods have been found to be the ones 
most likely to produce allergy. If the 
patient shows allergic symptoms after 
the addition of any one food, that food 
may be suspected as the cause of the 
allergic disturbance. Many people are 
allergic to certain vegetables and 
fruits. Vaughan has found that mem- 
bers of the same botanical group have 
a similar effect, i.e., Brussels sprouts 
and cauliflower are likely to cause 
a reaction if cabbage does, because 
they are botanically related; likewise, 
lemons and grapefruit when oranges 
are allergenic. The basic elimination 


4 Wohl, M. G.: Op. cit. 


diets ® are composed of foods which 
are least liable to cause allergy. 

The following menus are based on 
the elimination diets by Rowe ® (see 
preceding page) as recently revised. 


TYPICAL MENUS BASED ON 
DIETS i leLOes 


Diet No. 1 


BREAKFAST 


Grapefruit 
Boiled rice with maple sirup 
Tea with lemon and sugar 


DINNER 


Lamb chops 

Spinach with lemon 
Sweet potato 

Rice bread or biscuit 
Stewed pear with sugar 
Tea with lemon and sugar 


SUPPER 


Grapefruit juice 

Lamb stew (lamb, carrots, rice) 

Rice bread or biscuits 

Gelatin with lemon juice, sugar 
and pear 

Tea with lemon and sugar 


Diet No. 2 
BREAKFAST 


Stewed prunes 

Fried corn-meal mush 
Bacon 

Tea with sugar 


DINNER 


Roast chicken 
Baked squash 
Asparagus 

Corn pone 
Pineapple, canned 
Tea with sugar 


5 For special recipes to be used in these 
diets see Part Three. 

6 Rowe, A. H.: Elimination Diets and the 
ree Allergies, ed. 2, Philadelphia, Lea, 
1944. 


SUPPER 


Sliced cold chicken 
Pickled beets 

Ry-Krisp 

Stewed apricots with sugar 
Tea with sugar 


Distr No. 3 
BREAKFAST 


Grapefruit 

Fried potatoes 

Soybean muffins (without eggs) 
Tea with lemon and sugar 


DINNER 


Roast beef 

Peas 

Glazed carrots (in Wesson oil) 
Lima-bean bread 

Tea with lemon and sugar 


SUPPER 
Bacon 
Stewed Lima beans (seasoned 
with bacon fat) 
Potato four muffins 
Peach tapioca 
Tea with lemon and sugar 


TREATMENT OF ALLERGY 


Once the causal foods have been 
identified by one or more of the pre- 
ceding tests, two courses are open: 
(1) To desensitize the patient grad- 
ually to those foods or (2) to limit the 
patient to diets which do not include 
the irritating foods. 


DESENSITIZING TREATMENT 


Avoidance of allergy-causing foods 
is not always desirable. It is difficult, 
for example, to supply children with 
the necessary food for growth if wheat 
or milk is eliminated from their diet. 
Unless the patient is severely allergic, 
it may be wise to try to desensitize 
him to such valuable but for him irri- 
tating foods. This treatment, however, 
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should follow a period of complete 
abstinence from the offending food. 
Fortunately, it may be possible to de- 
sensitize by mouth; and, beginning 
with doses so minute that they cause 
no reactions in the person being 
treated, the amount is gradually in- 
creased until ordinary food portions 
can be tolerated. 

To illustrate, one child sensitive to 
egg white was so desensitized through 
a period of 7 months by a dosage 
beginning with 14 999 Gm. dry or 
powdered egg white. Another child 
could at first tolerate only such small 
amount of egg white as that present 
in a teaspoonful of a dilution made 
by adding one drop of egg white to 
a pint of water. In 3 months, how- 
ever, he was able to include eggs in 
his diet. 

Adults may often successfully de- 
sensitize themselves. A man acutely 
but periodically sensitive to milk so 
desensitizes himself every 3 or 4 years 
by taking daily an increasing number 
of drops of cream until he can again 
use milk or cream in his coffee, cereals, 
etc. 


RestricTED-DieT TREATMENT 


The chief means of treating the 
food-sensitive patient is to restrict the 
diet to the foods to which the patient 
is not allergic, and the best means of 
accomplishing this is to teach the pa- 
tient as explained later in the chapter. 

When persons are sensitive to more 
than one food, as many allergic pa- 
tients are, great care must be exercised 
in planning the diet. It is well to work 
out a food list so that no available 
food may be overlooked. If the diet is 
to be continued for more than 1 week, 
it is imperative that it be evaluated 
for protein, calories, minerals and vita- 
mins. Often it is advisable to supple- 
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ment by mineral or vitamin concen- 
trates, such as calcium lactate or vi- 
osterol, by additional quantities of 
sugars and oils for calories and by 
increased quantities of the nonoffend- 
ing protein foods. 

Protein hydrolysates are sometimes 
given as a substitute for milk protein 
in milk-free diets. Soybean prepara- 
tions are also used as well as additional 
meat and eggs. 

Vitamin C has been recommended 
not only as an adjunct to the diet but 
as a pharmaceutical. Ruskin,” who 
has recently reported the findings of 
himself and others, recommends large 
doses of 250-750 Gm. daily, this being 
3 to 10 times the normal requirement. 
He states that “allergic disturbances 
are related to nutritional deficiencies, 
primarily that of ascorbic acid.” Vita- 
mins of the B complex are also pre- 
scribed, as well as Vitamin D, which 
is thought by many to be especially 
indicated in cases of asthma. 


FACTORS AFFECTING ALLER- 
GIC MANIFESTATIONS 


When the food responsible for an 
allergic disturbance is an unusual ar- 
ticle in the individual’s diet, such as 
strawberries out of season, the indi- 
vidual is likely to associate the attack 
with the related food and is able, 
therefore, to eliminate the irritating 
food from his diet. 

Whether or not an allergic disturb- 
ance follows the eating of a specific 
food depends in great part upon the 
individual’s physical condition; for 
example, upon the permeability of 
the membranes lining the alimentary 
canal. Drugs, operative shock and con- 
stipation are said to affect the tone of 
the intestinal tissues and allow absorp- 


7 Ruskin, S. L.: J. Dig. Dis. 12:281, 1945, 


tion of food substances which would 
otherwise be eliminated from the body 
without any disturbing effects. Emo- 
tional strain, chilling and fatigue may 
also favor the development of an al- 
lergic condition. The real or first cause 
is often hidden, because the sufferer 
can point to instances where the sus- 
pected foods were eaten without ill 
effects. In some cases the food com- 
binations are important. The patient 
may overcome one irritating food but 
probably not two at a time. Often a 
careful review of the patient’s dietary 
habits will be of great value in deter- 
mining the exact causes of his difficul- 
ties. This review should include a 
complete history of the case, with the 
frequency and the severity of the at- 
tacks and the relation of the attacks to 
the seasons of the year. The home en- 
vironment and the working condi- 
tions must also be carefully surveyed 
for possible factors which might be 
responsible, such as the presence of 
dogs, cats, fur, rugs, dust, etc. 


PROGNOSIS 


Patients are always anxious to know 
how long the allergic condition will 
continue. Balyeat ® says: 

“In answer to that question we 
would say that in some there is a 
spontaneous loss of sensitivity, but in 
the majority of allergic patients of 
various types, whether it be asthma, 
hay fever, eczema, urticaria, colitis or 
migraine, whose trouble is due to food, 
their sensitivity will disappear if the 
food is left out of the diet over a 
period of a few months. An occasional 
patient remains sensitive through life 
even if the food is thoroughly removed 
from the diet. Until relief can be ob- 

8 Balyeat, R. M., E. M. Busten and R. 
Bowen: Egg-, Wheat- or Milk-Free Diets. 
Philadelphia, Lippincott, 1933, 


tained, subsequent testing from time 
to time, at least at 6 month intervals, 
should be done so that unnecessary 
avoidance of food is not continued.” 

There are many instances in which 
no successful adjustment of the diet 
of allergic patients has been made, 
sometimes because of the wide range 
of foods to which the patient is sensi- 
tive and often because of his failure 
to realize that forbidden foods, such 
as egg white, may be present in ice 
cream, baked products, etc. The prog- 
nosis, therefore, depends greatly upon 
the education of the patient as to the 
conditions he must meet. 


TEACHING THE PATIENT 


The patient must be made food- 
conscious of the allergen to which he 
is sensitive, for even minute quanti- 
ties often produce attacks. He must 
beware of commercial products of 
whose composition he is not abso- 
lutely certain. This applies not only 
to the foods and the drinks purchased 
over the counter, but to those served 
in restaurants and other eating places, 
for prepared foods are often mixtures 
of various products. Corn muffins, for 
instance, may also contain wheat. 

The wheat-sensitive patient must 
learn that baker’s rye bread contains 
some wheat flour; that practically all 
hot breads, griddle cakes, pastries and 
puddings are made chiefly or partly 
from wheat products; that bran and 
gluten are wheat derivatives. Thick- 
ened gravies and sauces are to be 
avoided unless the thickening agent is 
known. Even meat dishes, such as 
meat loaf and hamburger steak, may 
contain bread crumbs; and _ stuffed 
meats, such as bologna and sausages, 
some wheat flour or bread. All malted 
and cereal beverages must be avoided 
by the wheat-sensitive person. 
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The egg-sensitive patient must like- 
Wise investigate carefully all commer- 
cial products before partaking of them. 
He must remember that even the bak- 
ing powder used in baked goods often 
contains dried egg white; that egg 
white may be used in the clearing of 
coffee and in the preparation of foam- 
ing beverages; and that most desserts, 
especially cakes, puddings and _ ice 
cream, contain eggs. 

The milk-sensitive patient may find 
that he is able to use milk that has 
been boiled or dried; but if sensitive 
to all milk, he must avoid cheese, 
butter, and margarine, as well as all 
other foods containing even infinitesi- 
mal amounts of milk. Bread as pur- 
chased usually contains some milk. 
Therefore the home-made product is 
preferable. 

When young children are given 
new foods, such as eggs or vegetables, 
a second serving of the food should 
be given within a week, otherwise the 
child may develop a sensitivity to it. 
Anaphylaxis may occur if more than 
10 days elapse between the first and 
the second feedings of the new pro- 
tein. 


SKIN DISEASES 


Causes. The causes of skin diseases 
are many, and soine of them have 
not been definitely established. It is 
fairly well recognized that diet and 
hygiene have some bearing upon these 
diseases, but just how and why have 
not been definitely proven in all of 
these diseases. 

Vitamin deficiencies are known to 
be accompanied by skin eruptions, dis- 
coloration, etc. These have been de- 
scribed in Chapter 22. The treatment 
depends upon the correction of the 
deficiencies. Even though definite de- 
ficiencies may not be established, many 
dermatologists advise the use of high 
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vitamin diets with perhaps supple- 
ments. 


Irritants. It is not surprising that 


the skin of the body, coming in con- 
tact as it does with the outside world 
and many substances of vegetable, ani- 
mal and chemical nature, as well as 
the fluids of the body on the inside, 
should at times suffer from these con- 
tacts. There are many so-called exter- 
nal irritants, such as heat, cold, chemi- 
cals, drugs, dyes, vegetable organisms, 
particularly fungi, animal parasites, 
feathers, fur and other reagents, which 
may produce inflammation and dis- 
ease. The internal causes are much 
more difficult to identify. 

That the health of the organism has 
a direct effect upon the condition of 
the skin is generally conceded. Con- 
stitutional disorders, such as gastro- 
intestinal disturbances, especially con- 
stipation and defective urinary elimi- 
nation, probably play an important 
role. Metabolic disturbances involving 
carbohydrate, fat and protein metabo- 
lism have been suspected of being 
causal factors, and while much re- 
search has been done, more evidence 
seems to be needed in order to estab- 
lish these theories as specific factors. 

There is no doubt, however, that 
food plays a prominent role in many 
skin diseases, although its importance 
as an etiologic factor is sometimes 
overestimated. As an allergen, how- 
ever, it may manifest itself in almost 
any one of the skin disorders. Allergy, 
not only to foods, but to other sub- 
stances as well, is a frequent cause. If 
allergy is suspected tests are made as 
described earlier in this chapter, and 
the case is treated according to the 
findings. 

Urticaria 


Hives, as urticaria is more com- 
monly called, is recognized by the 


wheals which appear on the skin and 
sometimes on the mucous membranes. 
Intense itching is a chief character- 
istic. This condition is one of the most 
common of the dermatoses and is 
usually caused by some allergic re- 
agent such as insect bite, serum, drug 
or physical agents—heat, cold or light. 
Foods are frequent causes of allergy. 
If a food is found to be the allergen, 
the diet must be arranged as already 
described in this chapter. 


EczEMA 


Eczema, a form of dermatitis, may 
occur in all parts of the body, but it 
more frequently appears about the 
flexures—the elbows and the knees— 
also on the face, and the neck and 
about the eyes. It is characterized by 
severe itching, a thickening of the 
skin with brownish or grayish pig- 
mentation, scaling and the exudation 
of lymph. It usually occurs in persons 
somewhat below normal in general 
health, especially in those suffering 
from constipation or from kidney com- 
plications. Allergy is known to.be a 
causal factor in many cases, especially 
in infantile eczema. 

- The dietary treatment should there- 
fore be planned in accordance with 
the findings. Even though the cause 
may be due to factors other than food, 
it is wise to see that the diet is a well- 
balanced one, simply prepared, easily 
digested and free from fried or other- 
Wise greasy foods. Candy and other 
foods high in carbohydrate should be 
avoided. In cases where the skin is 
especially sensitive, all possible irri- 
tants such as alcohol, condiments and 
spices should be avoided. Tobacco is 
also forbidden by many dermatolo- 
cee PsortAsis 

Psoriasis, a condition marked by cir- 
cumscribed reddened patches covered 
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with adherent white scales, with little 
or no itching and occurring chiefly on 
elbows, knees, scalp and back, seems 
also to be a constitutional disease, the 
exact etiology of which is not known. 
Some work has been done which 
would seem to indicate that nitrogen 
retention is a factor and that low pro- 
tein diets are indicated. But results 
with these diets have been far from 
satisfactory, especially when continued 
for more than a very brief period. 
More recent “studies indicate that 
faulty fat metabolism may be a cause, 
in which case fat is restricted to about 
30 Gm. a day. When a patient is over- 
weight, as many of these cases are, a 
low caloric diet is advised until a nor- 
mal weight is obtained. 

While little is known as to the 
specific effect of foods in this disease, 
it is nevertheless recommended that 
care be exercised in the diet, the same 
dietary precautions as for eczema be- 
ing used. 


AcNE VULGARIS 


Acne vulgaris is defined as “an in- 
flammation of the sebaceous glands 
from retained secretions.” It is com- 
mon to oily skins and occurs most 
frequently on face, chest and back. 
The lesions consist of pink papules, in 
the center of which appear little black 
spots known as blackheads. These may 
develop into annoying and dishguring 
pustules. 

Age Incidence. Acne usually ap- 
pears during or following puberty— 
from 14 to 24 years of age. It is usually 
accompanied by a slow circulation and 
by constipation or other gastro-intesti- 
nal disturbances. This condition has 
been attributed to a high carbohydrate 
diet and to an excess of bromides and 
iodides in the blood stream. Wise 


and Sulzberger ® therefore recommend 
care to avoid the use of iodized salt 
but advocate the use of chlorides (8-15 
Gm. of sodium chloride per day) in 
enteric-coated 1-Gm. tablets, believing 
this to speed the elimination of these 
offending salts. Sulzberger has also 
found that certain foods, especially 
chocolate, nuts and cheese, are fre- 
quent causes of allergic reactions re- 
sulting in these skin eruptions. When 
allergy is the underlying cause, the 
diet should be adjusted accordingly. 
For other causes excessive sweets and 
starchy and greasy foods should be 
avoided. The diet should consist 
chiefly of milk, eggs, lean meat, fruits 
and vegetables. Bread, cereals, light 
cream and butter in small amounts 
may be given. All iodine preparations 
should be avoided. 

Some recent research would seem to 
indicate that vitamin K is beneficial 
in the treatment of acne. 


Acne RosackEA 


Acne rosacea is a chronic inflamma- 
tion of the face, especially of the nose. 
It is characterized by redness and by 
distention of the capillaries, resulting 
in an enlargement of the nose. The 
skin is also thickened. It is usually 
attributed to the use of alcohol, al- 
though it sometimes occurs in total 
abstainers. As in many of the skin dis- 
eases, there is no definite knowledge 
as to the etiology. Diets high in carbo- 
hydrate and in protein have been sug- 
gested as causes. Since many of these 
patients have a low gastric acidity, 
hydrochloric acid with a diet suitable 
for hypochlorhydria is beneficial in 
these cases. Otherwise, a diet suitable 
for eczema is recommended here also. 

9 Wise, F., and M. B. Sulzberger: Year- 
book of Dermatology and Syphilology, Chi- 
cago, Yr. Bk. Pub., 1939. 
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Alcohol, tea and coffee should be 
avoided or restricted. 


Dermatology is a rich field for re-| 


search and it is hoped that more defi- 
nite information regarding causes and 
treatment will soon be forthcoming. 


REVIEW QUESTIONS 


1. List seven ways in which aller- 
gens may enter the body. Give an 
example of each. 

2. What are some of the forms in 
which food allergy may manifest it- 
self? 


3. What are the three most common 
food allergens? 

4. What means can be taken to 
diagnose food allergy? 

5. Plan a week’s menu for a patient 
who must follow Rowe’s Elimination 
Diet No. 3. 

6. If a patient is allergic to milk 
and wheat, what deficiencies would 
there probably be in his diet? How 
could these deficiencies be overcome? 

7. A patient is allergic to eggs. 
List all the possible ways in which 
he might eat them without realiz- 
ing it. 
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CARDIAC DISEASES 


Cardiovascular diseases are said to 
constitute the greatest public-health 
problem of the present time. More 
people die from these diseases than 
any other one cause today. It is im- 
portant, therefore, to understand the 
basic principles of treatment, includ- 
ing the modifications to be made in 
the diet. 


CLASSIFICATION AND ETIOLOGY 


There are many classifications of 
diseases of the heart, such as: 

(1) Functional and organic. 

(2) Acute and chronic. 

(3) Without failure and with fail- 
ure. 

Like most organs, the heart may be 
affected functionally or organically. 

Functional diseases usually express 
themselves by heart pain and by dis- 
turbances in the rate and the regu- 
larity of the heart action. These func- 
tional diseases are usually benign and 
rarely produce organic diseases of the 
heart. The principal causes of these 
functional diseases are excessive use of 
tobacco and alcohol, low-grade infec- 
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tions, and very commonly, psycho- 
neuroses. 

Organic disease of the heart is 
caused principally by rheumatic fever, 
syphilis, thyroid disease, hypertension 
and arteriosclerosis. 

These diseases cause most of the 
disability due to heart disease and 
nearly all the deaths resulting from 
heart disease. 

Acute diseases are often due to in- 
fections such as occur following rheu- 
matic fever or pneumonia. These in- 
fections may affect any one layer or 
all three layers of the heart—the en- 
docardium, the myocardium or the 
pericardium. 

Chronic diseases are often the result 
of the acute infections mentioned 
above and may also affect the various 
parts of the heart, including the 
valves. 

Heart diseases may for the most 
part be grouped according to degree 
of severity as those “without failure” 
and those “with failure,” the latter 
being the more critical. 

Heart failure occurs when the heart 
is unable to sustain, by its beating, an 
adequate flow of blood to all the 
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tissues of the body which require food 
and oxygen continuously. As a con- 
sequence of this heart failure the pa- 


tient becomes sick and begins to show 


signs of distress when performing the 
activities which were formerly per- 
formed with ease and without discom- 
fort. 

The principal signs of distress are 
shortness of breath and pain in the 
chest or the upper abdomen. As the 
heart failure progresses the liver be- 
comes enlarged and edema appears in 
the dependent parts of the body and 
sometimes in the pleural and the peri- 
toneal cavities. Finally, coronary oc- 
clusion may occur. 

PATIENTS WITHOUT FAILURE are 
those in whom the heart by some 
means of compensation is able to 
maintain a practically normal systemic 
circulation. These of course are the 
milder cases. 

PATIENTS WITH FAILURE are critically 
ill. 


TREATMENT 


Regardless of classification, the 
treatment is much the same, except 
for the severity of the disease and the 
restrictions placed upon the patient. 
For patients without failure, a mod- 
crate amount of exercise is permitted, 
while for those with failure, absolute 
bed rest is required. 

For those without failure the diet is 
changed only slightly, the object be- 
ing to supply an adequate diet and 
avoid additional burdens due to over- 
eating. If, however, the patient is even 
slightly overweight, the caloric value 
of the diet should be reduced until 
the patient is somewhat underweight. 
Some doctors advise some reduction 
even in those who are not overweight. 
By reducing the weight the heart is 
freer in its movements and the me- 


tabolism is decreased, thus furnishing 
less stimulus to its activity. 

The dietary principles for treatment 
of this type of disease are as follows: 

(1) The avoidance of bulky mea!s 
to prevent distention of the stomach. 

(2) The avoidance of constipation. 

(3) The avoidance of such foods as 
members of the cabbage family, dried 
peas and beans. These ferment easily, 
may cause gas in the alimentary tract 
and result in pressure against the 
heart. 

(4) The avoidance of overeating 
and increase in weight, both of which 
throw an extra tax upon the heart and 
the blood vessels. 

(5) The avoidance of any food 
known to be difficult of digestion. 

(6) The avoidance or the sparing 
use of stimulants. Alcohol, tea and 
coffee are sometimes permitted. 

For patients with failure the diet is 
much more restricted. In acute heart 
failure such as coronary thrombosis 
the patient is allowed no food for 1 to 
3 days, with the exception of some 
fruit juices. Later, milk may be given, 
but this is usually limited to 800 cc. or 
approximately 314 cups, and is given 
in 4 feedings. This milk diet is usually 
called the Karell diet. Other liquid 
foods such as potato soup and cereal 
gruels may be substituted, but they 
too are limited to 800 cc. Still later, 
crackers, toast, soft-cooked eggs, 
mashed or baked potatoes, vegetable 
purées, as well as fruits, gelatin des- 
sert, custard and ice cream, may be 
added, but all these additions must be 
prepared without salt. 

It will be noted that the above diet 
has three chief characteristics: 

(1) It is low in calories. 

(2) It is limited in water intake. 

(3) It is low in salt content. 

The reasons for the above limita- 
tions are given under the next topic 
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Dietary MANAGEMENT 


The characteristics of the dietary 
treatment of diseases of the heart, 
when accompanied by failure and 
edema, are as follows: 

1. Low Caloric Value. As cited in 
the preceding paragraphs, a low 
caloric diet is desirable to bring about 
a reduction in weight and to lessen 
the heart’s activity. The patient should 
be weighed regularly and the caloric 
value calculated to determine the need 
‘for further reduction. It should be re- 
membered that if edema is present 
this should be taken into consid- 
eration in planning the diet, as this 
may add many pounds to the body 
weight. 

2. Protein Normal. Except for short 
periods, the diet should contain ap- 
proximately 1 Gm. per Kg. of body 
weight. It is believed by some that 
protein accelerates the cardiac activity. 
Recent research, however, has demon- 
strated the need of protein for repair 
of tissues in other organs of the body, 
so it would seem inadvisable to reduce 
it for any great length of time. 

3. Carbohydrate and Fat. When 
the caloric value of the diet must be 
reduced, the reduction should come 
from both carbohydrates and _ fats. 
The carbohydrates, however, should 
be the chief source of energy as they 
are more easily digested and leave the 
stomach more quickly than the fats, 
thus providing more room for the 
working heart. The bulky vegetables, 
however, should be avoided, as they 
may cause pressure against the heart. 

4. Vitamins and Minerals. These 
should be adequate in all cardiac diets. 
Many consider it advisable to supple- 
ment the diet by giving additional 
thiamine and ascorbic acid, as both 
have been found effective in these 
conditions. 


5. Salt (Sodium Chloride) and 
Water. These two items are consid- 
ered together because they are both 
causative factors in edema. When salt 
is present, water is held in the body. 
The average diet of a well person con- 
tains about 10 Gm. (¥% oz.) of salt 
per day. The salt-poor (low-sodium) 
diet contains about 2 Gm. of sodium 
chloride or less than 1 Gm. of sodium. 
A person with heart disease may be 
unable to excrete the normal amount, 
hence the water is held also. It has 
now been found that sodium is the 
active factor of table salt or sodium 
chloride. For this reason salt and other 
compounds containing sodium, such 
as sodium bicarbonate or baking soda, 
must be eliminated. 

6. Small meals are advisable to pre- 
vent pressure on the heart. The 3 
meals may be supplemented by nour- 
ishment between meals and in the 
evening. 

The following salt-poor (or low- 
sodium) diet illustrates these princi- 


ples: 


SALT-POOR OR LOW-SODIUM DIET 


Foods Allowed: * 

Cereals—Puffed rice, boiled rice, rolled 
oats, tapioca, Mead’s cereal, Ral- 
ston’s, cream of wheat, shredded 
wheat, macaroni, spaghetti, Pearled 
barley 

Breads—White bread and rolls pre- 
pared without salt; Passover matzoth 

Fruits—All fresh or canned; dried 
apricots, peaches, prunes, raisins 

Vegetables—Fresh or canned without 
salt; also dried peas and lentils 

Dairy products—Milk, 1 cup daily or 
2 cups if dialyzed; sweet cream, 2 
0z.; sour cream, small serving; sweet 
butter (without salt), pot and cot- 
tage cheese prepared without salt 

Eggs—I a day (or 2 if one is sub- 


* This list of foods was selected from the 
Table of Sodium Content of Foods (see Part 
Four, Table 4). 
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stituted for a serving of meat or 
cheese) 

Meats—All fresh meats, chicken and 
turkey (preferably breast meat) 

Desserts—Fruit, jello, tapioca and rice 
puddings; also custards if made with 
the daily milk allowance 

Beverages—Tea, coffee, cocoa, butter- 
milk or milk * (see milk allowance 
above), fruit juices 

Miscellaneous—White and light brown 
sugar, nuts (unsalted), shredded co- 
coanut, fruit jam, marmalade, jelly, 
honey and sirup 

Seasonings—Vinegar, lemon __ juice, 
mushrooms, tomato juice without 
salt, paprika, cinnamon, cloves 

To Be Avoided: 

All fish, smoked and salted meats 

Carrots, spinach, beets, celery, radishes, 
turnips, cabbage (outer leaves), 
chard, dandelion greens 

All prepared packaged cereals except 
puffed rice 


TYPICAL MENU 


BREAKFAST 


Stewed mixed fruit 
Puffed rice with fruit juice 
or % cup milk 
Egg 
Toast 
Butter 
Coffee 
Cream 
Jelly 
DINNER 


Veal chop 

Escalloped potato 

Peas 

Tossed green salad 

Bread or toast 

French Dressing (unsalted) 
Butter 


*Milk is fairly high in sodium. For this 
reason it is restricted in salt-poor diets unless 
the sodium content is lowered, which may 
be done by dialyzing it or filtering it through 
a membrane. This is usually a laboratory 
process, but it is probable that it may soon 
be made commercially, 


Cherries, canned or fresh 
Lea 


SUPPER 


Cottage cheese 

Boiled potato 

Sour cream (small serving) 
Tomato and lettuce salad 
Cinnamon toast 

Butter 


Banana 
Coffee 
Cream 


Jelly 


In addition to the above diet, the 
following foods may be allowed ad 
libitum as they are very low in 
sodium. 


Fruits—Apples, apricots, bananas, ber- 
ries, cherries, currants, figs, grape- 
fruit, grapes, lemons, oranges, 
peaches, pears, pineapple, plums, 
rhubarb, watermelon 

Miscellaneous—Squash (without 
seeds ), matzoth, maple sirup, honey, 
sugar 
For further additions consult table 


on sodium content of foods (see Part 
Four). 


OTHER DIETARY PROCEDURES 


The practice of restricting fluids in 
the treatment of heart failure with 
edema is beginning to be questioned 
by the medical profession. Some be- 
lieve that fluid retention is combated 
still better by giving large quantities 
of fluids, providing the sodium in the 
diet is kept low and the minerals in 
the food have an acid ash (see Acid- 
Base Balance, Chap. 7, Table 5, Part 
Four). 

Schemm? has outlined such a diet 
which he terms neutral. This diet he 
says is “not a low-salt or low-sodium 
or acid-ash diet, but a combination of 


1Schemm, F. R.: Ann. Int. Med. 17:952 
1942. 
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all three; and the diet reaction is 
within limits, more important rela- 
tively than the total sodium or salt. 
Therefore, each meal or feeding is 
balanced, and if any acid-ash item is 
not eaten, an equivalent basic-ash item 
must be omitted.” 

The diet consists daily of 3 basic- 
ash foods which include: 

Milk, 1 pint 

Vegetables, 2 servings 

Fruit (except prunes, plums and 

cranberries), 2 servings 

Against these are balanced the fol- 
lowing, on which no limit is placed: 

Eggs, 2 

Meat, fish, fowl, 1 serving 

Bread or cereals, 5 slices or servings 

Prunes, plum, cranberry, as desired 

In the beginning stage of the treat- 
ment a so-called initial diet is given. 
This consists of 6 small feedings for 
the day. The diet is given below. 


The following precautions are also 
advised: 

(1) No salt or soda in or on food 

(2) No prepared foods containing 
Salt 

(3) No salted broth or extra juices 
or extra milk 

(4) No salt substitutes unless ap- 
proved by the doctor 

(5) No soda for “gas” 

In addition to the above diet, water 
is given in rather copious amounts, 
these determined by water-balance 
studies. These may vary from 2,500 
cc. as a minimum in mild edema to 
from 4,000 to 5,000 for more severe 
cases and to from 8,000 to 10,000 cc. 
in acute dehydration. 

Schemm advocates the liberal use 
of water, which he states relieves the 
thirst and makes the work of the 
kidney easier. 


INITIAL NEUTRAL DIET (Schemm) 
(Six Small Feedings, with Protein 60-70, Calories 2,400) 























Food Wt. Measure Food Wt. Measure 
Gm. Gm 
1. Cereal and cream 2. Eggnog 
Cereal, prepared..... 15 34 cup One egg en On eee Or 
Uncooked...:.... 15 1 tablespoon ju) 11 aie alae Care Ne 100 lg cup 
Cooked)... 2508, 44 100 lg cup Creamy 2075)... we 100 16 cup 
rea, COS as. sens 100 CUNT reeks Sugar and spice.... dee? | eee tae eta 
Oe he ee 10 2 tablespoons Py eed et he tae: 
3. Fruit, bread and milk 4. Corn soup — 2 
PUES 5. oie spate 100 4 cup Corn: purée; . 2s sass 70 lg cup 
PSRs eis Petew ee 30 1 slice BIeAd pyre wah cw.« 30 1 slice 
BSEEOT fete nico oe ec 10 1 pat Bitter panes Gite 10 1 pat 
UM eee Soo wide 200 1 cup (Gren iiE cie inte ws ote 70 1g cup 
5. Eges, toast and milk 6. Bread and Milk 
eer ee ay Pal cos. | Pea gien mre ba OS Milk ee as om ilid eOO 1 cup 
oe ae as ee 30 1 slice Crean 20 7ares: eee s 30 1 tablespoon 
POULT 5-5 05 bbe les sclode 10 1 pat PSRGAN crates lteta scenes 60 2 slices 
Te x sss 200 1 cup Butterley tins cocks 15 1 tablespoon 
se By eee ae 30 2 tablespoons 


a EE EEE EEE 


Notes: Whole-wheat bread prepared without salt; butter to be unsalted or washed. Cereal prepared without 
salt; farina, cornmeal, Beech Br eeoniad whole-wheat, oatmeal, puffed rice or puffed wheat rindi = 
feeding may be repeated or substituted for another, but the two eggs and the milk for the day at eta 33 
Extra bread, cereal and eggs may be taken if patient is not overweight. W hen digestion is wea ptt aheeps 
should be souffléed and the corn-soup feeding replaced by Feeding 6. When digestion is mye p mo hag 
cranberries may be used in addition to prunes, and chicken, fresh fish or lamb sa eon as te the si he: 
Additional liquids: Weak tea or cofiee with sugar; unsalted weak chicken or beef ii ree, esters 
cranberry juices well diluted in water (1/4). Water flavored with fruit flavoring (Kool-Aid, etc.). Desserts 
Clear jello, wine jelly, angel food or sunshine cakes as desired. 
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ARTERIOSCLEROSIS 


Arteriosclerosis, or hardening of the 


arteries, is a disease of unknown 
origin. The hardening occurs as the 
result of (1) a fatty infiltration of the 
lining of the vessels and (2) the de- 
position of calcium salts in the same 
areas. Necrosis occurs and is followed 
by calcification, resulting in a harden- 
ing of the affected tissues with loss of 
elasticity of the vessels. The larger 
vessels are the ones most affected, but 
even the arterioles become sclerotic. 
This is particularly true of the vessels 
of the kidneys. When the above con- 
dition exists it is, of course, natural 
that it calls for more pressure on the 
part of the heart to force the blood 
through the vessels. It is not surpris- 
ing therefore to find that hyperten- 
sion or high blood pressure is asso- 
ciated with this disease. 


HypeErTENSION 


Hypertension is not a disease entity. 
It is rather a symptom which may ac- 
company many disorders, especially 
diseases of the kidneys. It is a prob- 
lem of major importance in the pub- 
lic-health field, since it is occurring 
more frequently than formerly and is 
the chief cause of disability in middle 
age. It is also the most frequent cause 
of heart failure in adult life. 

The condition known as essential 
hypertension may be in some way re- 
lated to a diminution of the blood 
flow through the kidney. The cause 
is undetermined, but the disease is 
compatible with reasonably long life. 
As a result of hypertension of long 
standing, cardiac failure, cerebral 
apoplexy and chronic kidney diseases 
may occur. 


The following table, by Riesman,” 
presents the average blood pressure of 
men at varying ages. Any pressure 
that is decidedly above or below these 
figures is considered abnormal. 


AVERAGE BLOOD PRESSURE OF 


MEN IN THE UNITED STATES 
AND IN CANADA 
Pulse 

Age Systolic Diastolic Pressure 

20 <opee 120 80 40 

25 nee 122 81 41 

30 ae 123 82 41 

S57 ae. 124 83 41 

AQ eine 126 84 42 

A5 See 128 85 43 

SO exec: 130 86 44 

5S aes ac 132 87 45 

OO seater 135 89 46 


Drerary TREATMENT 


Since the etiology of hypertension 
and arteriosclerosis is unknown, it is 
inadvisable to modify the normal diet 
to any great extent unless complica- 
tions such as edema occur. Clinical 
experience has shown, however, that 
obesity, which is a frequent complica- 
tion, is not conducive to progress. The 
weight therefore should be reduced. 
The patient should be given a low 
caloric diet until normal weight is 
reached and then the required calories 
to maintain the weight. It is well to 
avoid excesses in protein, salt and 
condiments. Stimulants and tobacco 
should be avoided or used in modera- 
tion. Only limited amounts of tea, cof- 
fee and cocoa should be used. When 
edema occurs along with hyperten- 
sion, dietary restriction is imperative, 
as described earlier in this chapter 
(see salt-poor diet). 

Some variations in this diet are sug- 
gested on the following pages. It 


2 Riesman, David: J.A.M.A. 96:1105, 1931 
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remains to be seen how successful they 
will be when followed over a long 
period of time. 

Recent experimental work has 
shown that the rigid restriction of 
sodium in the diet has resulted in a 
decided reduction in the blood pres- 
sure of hypertensive animals and hu- 
mans. By the use of the rice diet and 
diets low in sodium, both Kempner * 
and Grollman* have recently pre- 
sented evidence that many hyperten- 
sive patients had been greatly helped 
by a drastic restriction in sodium. 
(See Table 4, Part Four.) 

The Kempner ° rice diet is a fairly 
new development in the treatment of 
hypertensive vascular disease and kid- 
ney disease. Kempner ° reports bene- 
ficial results in 138 of 213 patients 
treated. The diet consists of rice, fruit, 
fruit juices and sugar and has a caloric 
value of approximately 2,000 calories, 
20 Gm. of protein, 5 Gm. of fat and 
460 Gm. of carbohydrate. It contains 
only 0.2 Gm. of sodium. The fluid 
intake is limited to 700 to 1,000 cc. of 
fruit juices, no water being allowed. 

Kempner describes the diet as fol- 
lows: 

“The average patient can eat 200 to 
300 Gm. or 6% to 10 ounces daily, 
which will provide 700 to 1,050 cal- 
ories. The additional calories required 
must be supplied by the liberal use of 
sugar and fresh or preserved fruits. 
All fruits are allowed, with the excep- 
tion of dates, avocados and any dried 
or canned fruit or fruit derivatives to 
which substances other than sugar 
have been added. No salt is permitted. 


Kempner, Walter: North Carolina M.J. 
5:125, 273; 6:62, 117, 1944-1945. 

4Grollman, Arthur, ef al.: 
129:533, 1945, 

5 Op. cit. 


J.A.M.A. 


All fruit juices are allowed, but tomato 
or vegetable juices are not given. 
Brown or white sugar may be used ad 
libitum. Any kind of rice is used. The 
rice is boiled or steamed in plain water 
or fruit juices, without salt, milk or 
fat.” 

The diet is also supplemented with 
vitamins and iron. 

This diet of course becomes very 
monotonous and some patients are put 
on a modified diet consisting of addi- 
tions of “nonleguminous vegetables or 
small amounts of potatoes, lean beef, 
chicken, fish or eggs (everything pre- 
pared without salt or fat).” 

Grollman® says that “it is very 
probable that the incidental salt re- 
striction is responsible for the re- 
sults reported recently by Kempner.” 
Grollman chose foods of very low 
sodium content and further reduced 
this factor by including 1,400 cc. of 
dialyzed milk. 

Some very spectacular results have 
been obtained in the treatment of 
edema in the last year or so. Many 
physicians have co-operated in _at- 
tempting to find the real cause of 
this ailment and the most effective 
treatment for it. As a result of their 
efforts, it now seems generally agreed 
that sodium is the chief factor con- 
cerned and, therefore, the low-sodium 
diet is the treatment of preference. It 
is necessary in preparing this diet to 
calculate very carefully the amount of 
sodium and to keep it below 1 Gm. 
It is also believed that water restric- 
tion is not necessary with this diet. 
Many now agree with Schemm * that 
a high fluid intake is even more desir- 
able in the treatment of edema, as it 
is believed that it facilitates the re- 


6 Op. cit. 
7 Schemm, F. R.: Lancet 66:50, 1946, 
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moval of sodium, the edema-produc- 
ing factor, from the body. 


For tables of quantitative sodium — 


values see Table 4, Part Four, and 
also consult the following texts: 

(1) Sherman, H. C.: Chemistry of 
Food and Nutrition, New York, Mac- 
millan, 1941. 

(2) Bridges, M. A.:- Dietetics for 
the Clinician, Philadelphia, Lea, 1941. 

(3) McCauce, R. A., and E. M. 
Widdowson: The Chemical Composi- 
tion of Foods, London, His Majesty’s 
Stationery Office, 1940. 


REVIEW QUESTIONS 


1. A patient has been diagnosed as 
having heart disease with failure. 
What diet would probably be pre- 
scribed for his treatment? Why? 

2. How much salt is there in a salt- 
poor diet? Why? 

3. What foods should a patient on a 
salt-poor diet avoid? 

4. What is the usual treatment for 
hypertension? 

5. What newer diets have been pro- 
posed for hypertension? 


>. 
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FUNCTIONS OF THE KIDNEYS 


The kidneys have been described as 
the “excretory servant of the body.” 
Their chief function is to preserve the 
normal composition of the blood. 
They respond to the changes in the 
blood which occur both in health and 
in disease by changing the concentra- 
tion of substances in the urine and 
thus preserving the normal composi- 
tion of the biood. Practically all the 
waste products resulting from metabo- 
lism are carried by the blood to the 
kidneys, where the blood is filtered 
and the waste products are eliminated. 
The kidneys are subject to many dis- 
eases, the principal ones being infec- 
tions, diseases of the vascular system 
and diseases of metabolism. 

The kidneys are indeed a great 
filtering plant, provided as they are 
with about two million units called 
nephrons or renal units, each of which 
contributes its mite to the performance 
of this function. The nephron consists 
of a tuft of capillaries—the glomerulus 
—surrounded by a covering or capsule 
which merges into a long winding 


tubule. The fluid which filters through 


NEPHROSIS 

UREMIA 

URINARY CALCULI 

INFECTIONS OF THE URINARY TRACT 





the glomeruli is a protein-free filtrate 
of the blood plasma. This passes 
through the tubules, where some of it 
is reabsorbed and changed; the re- 
mainder passes on through the col- 
lecting tubules into the pelvis of the 
kidney. This fluid is the urine which 
is passed by the ureters into the blad- 
der, where it accumulates and in due 
time is eliminated from the body. (See 
Figs. 72 and 73.) 

Water is by far the largest waste 
product, the quantity varying mainly 
with the amount taken into the body 
and the amount excreted by means of 
the skin and the lungs. Normal urine 
contains only about 5 per cent of 
solids, consisting of salts, both basic 
and acid, and the end products of pro- 
tein metabolism, of which the largest 
constituent is urea. If, for any reason, 
these products are not eliminated, they 
are then found in abnormal quantities 
in the blood. A blood chemistry test, 
therefore, is often a determining fac- 
tor in the diagnosis of kidney diseases. 


NEPHRITIS 


Nephritis is a general term used 
to denote disease of the kidney due 


349 


350 Diet in Disease 


SO 


to inflammation or to degenerative 
changes. Different parts of the neph- 


ron unit may be affected in varying — 


degree. For example, most cases of 
nephritis show the principal injury 1n 
the glomeruli, but in some cases 
changes in the tubules or in the sup- 
porting tissues may be more proml- 
nent. 








tion, as in the chronic type. It is evi- 
dent therefore that there is no one 
type of diet which is applicable to all 
kinds of nephritis. 


Acute NEPHRITIS 


Etiology and Symptoms. Acute 
nephritis is usually caused by an in- 
fection following some of the con- 


Interlobar 
blood-vessel 


Medulla 


Renal 
column 


Calyx, 
cut across 


papilla 


Ureter 


Fic. 72. A section through a kidney show- 
ing the cortex more or less striated due to the 
parallel tubules which merge into the medul- 
lary rays sections or medullas. From the apex 
of each medulla (renal papilla) urine passes 
into the renal calyx, collects in the renal pelvis, 
and is finally eliminated through the ureter. 
(Piersol, G. A.: Human Anatomy, Philadel- 


phia, Lippincott.) 


Nephritis may be acute, subacute or 
chronic; and it may be complicated by 
edema or uremia, the latter being the 
result of the accumulation of protein 
waste products in the blood. Nephritis 
may be of short duration, as in the 
acute form, or of many years’ dura- 


tagious diseases of childhood, such as 
scarlet fever or chickenpox. It may 
also follow tonsillitis, sinusitis, diph- 
theria, pneumonia or influenza, and it 
may occur during pregnancy. It occurs 
more frequently in childhood or early 
adult life than in later years. It is often 
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Fic. 73. A wholly diagrammatic drawing of a nephron or a urine-secreting 
unit, showing the distribution of the capillaries in the capsule or glomerulus, 
the glomerular cavity in which the urine collects, and the convoluted, looped 
tubule into which the glomerulus merges. The arrows show the course of the 
blood in the capillaries and the transfer of the urine from the glomerulus to the 


final collecting tubule. 
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characterized by a diminished secre- 
tion of the urine, a condition known 


as anuria; by nausea and vomiting; — 


and by edema and hypertension. The 
urine contains albumin, casts and 
oftentimes blood. 


DIETARY TREATMENT 


The aim in the treatment of such a 
condition is rest for the kidneys, dis- 
regarding if necessary for a few days 
the general nutrition of the patient. 
Fluids should be limited to a little 
more than the output. The total fluids 
are usually restricted to from 800 to 
1,000 cc. Orange or other citrus fruit 
juices may be substituted for water. 
As the anuria diminishes the fluids are 
increased. When edema is present, as 
is usually the case, the patient is 
treated in somewhat the same way as 
for a cardiac condition with edema, 
l.e., restriction of sodium (see Salt- 
Poor Diet, Chap. 29). During the first 
days of the acute illness the patient is 
given very little food, except the fruit 
juices mentioned, followed by a milk 
diet of 3 to 4 glasses daily with later 
additions of cereals with cream, toast 
with unsalted butter, jelly or jams and 
fruits, fresh or cooked. For the first 
2 or 3 weeks the protein is restricted. 
It should be remembered that such a 
regimen is for a short time only, after 
which the patient is gradually re- 
turned to a normal diet. Many physi- 
cians* are now inclined to give a 
more liberal protein allowance—1 
Gm. per kg. of body weight—believ- 
ing that the normal allowance does 
not retard healing of the renal units as 
was formerly thought. 


Curonic Nepuriris 
Symptoms. Chronic nephritis is in- 
sidious in its onset. The symptoms are 


1Murphy, F. D., and B. J. 
J.A.M.A. 118:183, 1942. 


Peters: 





usually so mild at first that the subject 
is not aware of his condition until his 
attention is drawn to it, perhaps when 
taking an examination for obtaining 
life insurance. The urine is usually 
abundant in quantity and of low spe- 
cific gravity, and it may show much 
or comparatively little albumin and 
few casts. There may be morning head- 
ache and the patient may be annoyed 
by the necessity of frequent urination 
during the night, which indicates that 
the kidneys are having to work over- 
time to complete their task. In young 
people, when hypertension is first evi- 
dent, this type of nephritis should be 
suspected. As time goes on, these 
symptoms become more severe; poly- 
uria develops, the blood pressure 
rises and arteriosclerosis is apparent. 
Edema, which is usually present at 
least to the extent of producing a puf- 
finess under the eyes, may increase 
and dyspnea may be present. Uremia, 
like coma in diabetes, is a very serious 
complication, the treatment for which 
is described later in this chapter. 


DIETARY TREATMENT 


In chronic nephritis the dietary 
treatment must of course be adjusted 
from time to time as the disease pro- 
gresses. Because of the great reserve 
power of the kidneys, no special re- 
strictions need be made in the early 
stages. Unfortunately, little is known 
as to the cause of this condition and 
there is no known cure, dietary or 
otherwise. It therefore seems impor- 
tant to maintain the body in the best 
possible condition and so prolong life 
on the highest possible level. The diet 
should be ample for maintaining a 
normal body weight; the protein 
should also be adequate (80 to 100 
Gm.) and of good quality, if the 
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present-day idea is accepted, but in 
any event it should not be excessive; 
salt and other sources of sodium 
should be restricted if edema is pres- 
ent. It is generally conceded that 
water should not be restricted, as it 
is necessary for the removal of the 
toxic products of the kidneys. To the 
contrary, it is often increased to as 
much as 4 to 6 liters. Foods rich in 
vitamins are indicated as deficiencies 
in riboflavin, ascorbic acid and vita- 
min A are known to cause renal 
damage. 

Fat should be limited to the more 
easily digested forms with little or no 
fried foods or rich pastries served, and 
carbohydrates may therefore be some- 
what increased to make up the normal 
caloric requirement and to spare the 
protein. Overeating must be avoided, 
however. Condiments—pepper, mus- 
tard, horseradish and spices—should 
be avoided because of their irritating 
effects. Alcohol is also prohibited, and 
both tea and coffee are allowed in 
limited quantities only. 

When the edema is accompanied by 
the excretion of large amounts of 
albumin, the protein must be increased 
to higher levels to make up the deficit. 

If, during the course of the disease 
there is nitrogen retention in the 
blood, the food protein may be low- 
ered temporarily. The protein-food 
needs must be balanced against the 
level of nonprotein nitrogen (waste 
products) in the blood. When the 
body is losing its protein in the form 
of albumin in the urine, this loss must, 
if possible, be made up by an increase 
in the protein intake. 

In planning the diet, the above re- 
strictions must be kept in mind and 
must be based upon the condition of 
the individual patient. The basic die- 
tary pattern, as applied to therapeutic 


diets (see Chap. 19), should be used 
as the foundation. Additions or sub- 
tractions to meet the caloric, pro- 
tein and other requirement should be 
made according to the individual’s 
needs, 


NEPHROSIS 


Etiology and Symptoms. Nephrosis, 
known also as degenerative Bright's 
disease, is a rather rare type of kidney 
involvement about which there has 
been considerable discussion in the 
medical literature. It is characterized 
by marked albuminuria. Edema and 
anuria may be present. The blood pro- 
teins are low with the globulin rela- 
tively high and the albumin compara- 
tively low. There may also be an in- 
crease in the lipids or fatty constitu- 
ents of the blood. There is also evi- 
dence of an endocrine disturbance, as 
indicated by a lowered metabolic rate. 
In some cases there is marked im- 
provement when thyroid extract is 
given; in others, when parathyroid ex- 
tract is administered. These results 
have led some authorities to believe 
that the condition is one of dis- 
turbed metabolism closely related to 
myxedema or extreme hypothyroid- 
ism. The symptoms usually character- 
istic of nephritis are lacking, such as 
hypertension and high urea nitrogen. 
For the above reasons many clinicians 
designate this syndrome as a separate 
disease entity rather than as a type of 
nephritis. 


Dietary TREATMENT 


In nephrosis the dietary treatment 
aims at making good the loss of serum 
proteins which are excreted as albu- 
min in the urine. For this reason the 
chief characteristic of the diet is high 
protein (100 to 150 Gm.), the amount 
depending on the quantity excreted. 
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Excessive protein, however, may be 
harmful. Salt-poor human albumin 
has been used effectively in some 


cases of nephrosis with edema. When 


there is an excess of lipids (fatty sub- 
stances) in the blood, the fat in the 
diet is usually kept low (50 to 75 
Gm.). In order to keep the caloric 
value up to normal it will be necessary 
to give a relatively high carbohydrate 
diet. 

Most authorities agree that sodium 
should be restricted, even though 
edema may not actually exist. Allow- 
ance is made for a small amount in 
cooking, but none is used at table. 
When edema actually exists, no salt 
or soda is allowed in cooking. Such 
a diet will contain approximately 2 
Gm. sodium chloride or less than 1 
Gm. of sodium. Fluids need not be 
limited. 

For further details concerning the 
treatment of edema, see the chapter 
on cardiovascular diseases. 

To summarize: The principles of 
the dietary treatment are (1) mod- 
erately high protein, (2) low sodium, 
(3) low fat and (4) high carbohy- 
drate. 

Barborka® has outlined diets of 80, 
100 and 150 Gm. of protein, one of 


which follows: 


HIGH PROTEIN DIET FOR NEPHROSIS 


(150 Gm. Protein, 2,600 Calories) 


Suggested Distribution of Total Food 
Allowance for One Day 


BREAKFAST 

Gm. 
PraiesG. Sefving) «ce sesebelNes oa 100 
Cereal, cooked! (78 cup )isindees s 140 
ees. (2) tds ctr. Bed ine bees 100 
Bread, toasted (lalate): 6 us. ercn nee 30 
Sugar (2 tablespoons) ..........+- 30 


® Barborka, Clifford J.: Treatment by Diet, 
Philadelphia, Lippincott, 1947. 


Jelly or jam (3 tablespoons) ....... a 
Milk, skimmed (% glass) ......... 109 
LUNCH 
Meat (1 extra large serving) ...... 225 
Potato or substitute (1 serving) .... 109 
Vegetable (2 servings) ........+.. 200 
Bread’ Cl slice}i.4 F¥iac ve~ gene 30 
Jelly or jam (3 tablespoons) ....... 45 
FPeait (lsserving) gar. eek se oe 100 
DINNER 
Meat (1 extra large serving) ...... 225 
Potato or substitute (1 serving) .... 109 
Vegetable: (1- serving).0, anetostbes om 100 
Fruit salad (1 serving) ........... 109 
Bread. Cicshite) 3 2st en tocar 30 
Jelly or jam (3 tablespoons) ....... 45 
Fruit: (l'serving)eS.2o0. Sees 100 
UREMIA 


Uremia, while not a disease entity, 
is a clinical complication, which often 
occurs in nephritic diseases. As the 
name would indicate, it is character- 
ized by a greatly increased quantity of 
urea in the blood. Other end products 
of protein metabolism—uric acid, crea- 
tine and creatinine—also accumulate; 
but the urea is by far the greatest of the 
waste products and the nitrogen from 
this source, known as urea nitrogen, 
is an index of the severity of the con- 
dition. The symptoms are headache, 
coated tongue, foul breath, dizziness, 
nausea, muscular twitchings, convul- 
sions and coma, the last usually being 
fatal in nephritis. The treatment is, of 
course, directed toward the elimina- 
tion of the toxic products in the blood 
stream. 


Dietary TREATMENT 


In uremia, fluids are usually forced 
and may be given intravenously or by 
rectum. Salt is restricted only if edema 
is present. It may be added if by pro- 
longed vomiting the body chlorides 
have been depleted. The diet pre- 
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scribed is usually low in salt, high in 
carbohydrate, restricted in protein (50 
Gm.) and adequate in fluids. 


URINARY CALCULI 


Etiology. Calculi or stones varying 
in size from fine gritty particles to 
those which fill the pelvis of the kid- 
ney sometimes may form in either the 
kidney or the bladder. They are caused 
in part by injury to epithelial cells 
lining the kidney tubules and also by 
changes in the chemistry of the urine. 
The most striking example of the 
former cause is seen in hyperparathy- 
roidism, in which disease oversecretion 
of para-thor-mone (parathyroid ex- 
tract) injures the kidney epithelium 
and stones are formed. 

Normally the urine is slightly acid 
and when it becomes alkaline, either 
from an excess of foods rich in the 
alkaline elements (see Acid-Base Bal- 
ance, Chap. 7) or from infection, 
stones composed chiefly of the oxa- 
lates, phosphates and carbonates may 
occur. Uric-acid and cystine stones de- 
velop in an abnormally acid urine. 
The former type occurs much more 
frequently than the latter. When 
phosphates predominate the condi- 
tion is known as phosphaturia; when 
oxalates predominate, as oxaluria. 


Dietary TREATMENT 


There is much evidence that the 
dietary habits are important factors in 
calculous disease. Experimental work 
has shown that a diet deficient in vita- 
min A will produce calculi in a large 
percentage of animals. Urinary calculi 
occur much more frequently in the 
Old World than in the New, espe- 
cially in certain parts of India and 
China, where the diet is known to be 
deficient. 
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Vermooten* observed that the 
South African Negro, whose diet is 
rich in vitamin A, low in calcium and 
has an acid-ash reaction, is entirely 
free from this disease as judged by 
hospital records of over one million 
Negro patients. 

This statement lends credence to 
the work of Higgins * who, by careful 
control of the diet, not only was 
able to change the reaction of the 
urine, and thus prevent further stone 
formation, but also facilitated the 
dissolution of small stones already 
formed. He found that a suitable diet 
usually prevents recurrence, whereas 
stones previously were known to recur 
in 15 to 20 per cent of cases operated 
upon for calculi. Other clinicians,® 
however, do not report such favorable 
results. For the type of calculi found 
in alkaline urine, Higgins recom- 
mends a diet such as is outlined be- 
low which will change the reaction of 
the urine from an alkaline to an acid 
one, if the stones are soluble in acid, 
and which will also improve the gen- 
eral conditions of the diseased organ: 


HIGH-VITAMIN, ACID-ASH DIET ® 


Characteristics: 

1. No added salt (sodium chloride) or 
bicarbonate of soda 

2. Generous use of foods high in acid 
ash 

3. Restricted use of foods high in alka- 
line ash 

4, Vitamin concentrates—cod-liver and 
halibut-liver oils, yeast and wheat 
gern. 


Foods Allowed: 
All acid-ash foods 
Meats, fish and poultry 


8 Vermooten, V.: J.A.M.A. 109:858, 1937. 

4 Higgins, C. C.: J. Am. Dietet. A. 11:518, 
1936. 

5 J.A.M.A. 109:1703-1712, 121:566, 1943. 

6 Condensed. For full particulars see J. Am. 
Dietet. A. 11:518, 1936. 
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Eggs and cheese 

Bread, whole-wheat 

Cereals, preferably whole-grain 

Macaroni and spaghetti 

Cranberries 

All neutral-ash foods: 
Sweet butter, lard, salad oils, mayon- 
naise; tapioca, cornstarch; sugar, 
candy (except chocolate) ; tea, coffee, 
Postum 

All alkaline-ash foods (except as 

noted) in minimal amounts: 

Fruits 
Vegetables 
Milk (1 pint daily) 
Cream 


Avoid: 
Molasses 
Almonds, olives 
Spinach, beet and dandelion greens, 
parsnips 
Dried fruits and vegetables 


TYPICAL MENU 


BREAKFAST 
Grapes 
Oatmeal and 2 tablespoons wheat 
germ 


Scrambled eggs 

Toast, whole-wheat, 2 slices 
Butter, 2 squares 

Milk, 4% pint 

Cream, % cup 

Sugar 

Coffee 


LUNCHEON 


Veal chop 

Steamed rice 

Sliced tomatoes 

Baked apple 

Whole-wheat bread, 114 slices 
Butter, 2 squares 

Milk, 1 glass 


DINNER 
Roast beef 
Potato 
String beans 
Tapioca cream pudding 
Whole-wheat bread, 1% slices 
Butter, 2 squares 
Cream 


Sugar 
Coffee 
Note: One pint of milk is to be used 
each day. 


When calculi of the uric-acid or the 
cystine types occur, which happens 
less frequently than the type described 
above, the diet should be high in vita- 
min A but with an alkaline-ash base. 
To effect this, the alkaline-ash foods, 
especially fruits and vegetables, should 
predominate, while the acid-ash foods, 
meats and cereals should be restricted. 
There should always be sufficient pro- 
tein, however, to meet normal require- 
ments. (See Table 5, Part Four.) 

Water should be taken freely in 
order to prevent concentration of the 
urine, which in turn favors precipi- 
tation of the stone-forming minerals. 


INFECTIONS OF THE URINARY 
TRACT 


Infections of the urinary tract, in- 
cluding pyelitis, pyelonephritis and 
cystitis, may alter the chemical re- 
action of the urine with the possible 
formation of calculi, depending upon 
the type of bacteria present. The 
Bacillus coli, said to be present in three 
fourths of all cases, produces am- 
monia and therefore alkalinizes the 
urine. The same is true of certain 
other organisms. Still others cause the 
urine to be acid. In acute infections, 
the forcing of fluids is of primary 
importance, 

When the infection is chronic, 
measures are usually taken to elimi- 
nate the bacteria through dietary regu- 
lation and possibly through medica- 
tion. The ketogenic (high-fat) diet 
has been found to be somewhat bac- 
tericidal because of the acids formed 
in the process of oxidation of the fat 
(for particulars concerning this diet, 


see Epilepsy, Chap. 32). The patient 
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eats this diet with difficulty, as nausea 
frequently results. Even the low 
caloric ketogenic diet is not well tol- 
erated. The present trend is to use 
the acic-ash (or alkaline-ash) diet in 
conjunction with some urinary anti- 
septic such as mandelic acid, sulfadia- 
zine or s.reptomycin, depending upon 
the specific organism which is re- 
sponsible for the infection. 


REVIEW QUESTIONS 


1. What are the functions of the 
kidneys? 
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2. Why does it not seem advisable 
to restrict proteins in nephritis? 

3. A patient with nephrosis has an 
ideal weight of 65 Kg. and is showing 
an albuminuria of 10 Gm. per day. 
What is the least amount of protein 
he should have in his diet? Why? 
What other characteristics should the 
diet for this patient have? 

4. Plan an acid-ash diet for a pa- 
tient for a week. When is such a diet 
used? 

5. Why is a ketogenic diet effective 
in treating some urinary infections? 


ot 
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DUE TO DEFICIENCIES 
NUTRITIONAL 


GENERAL DISCUSSION 


Since the blood carries the products 
of digestion to all tissues of the body, 
distributes oxygen to the cells and re- 
moves waste products, its function is 
vital and any abnormal condition of it 
immediately interferes with the work 
of the body as a whole. The blood 
plasma may under normal conditions 
have a deficiency or an excess of cer- 
tain dissolved materials, but that is 
dependent upon other conditions in 
the body and will be discussed else- 
where. The red and white corpuscles 
and the blood platelets are the factors 
usually affected in diseases of the 
blood-forming organs. In adult life, 
the blood is formed and its composi- 
tion controlled by (1) the bone mar- 
row, (2) the spleen and (3) the lymph 
glands. 

The erythrocytes or red cells in the 
blood, which normally number about 
5,000,000 per cu. mm. in the male and 
about 4,500,000 per cu. mm. in the 
female, are short-lived and must be 
continually renewed to maintain the 
normal number. A lack of red cells or 


ANEMIAS (CONT.) 
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of the red coloring matter, hemo- 
globin, which they carry is known as 
anemia. Just as in other tissue repair 
in the body, food plays a very impor- 
tant part in supplying the necessary 
materials for blood building. Unfortu- 
nately, however, the dietary treatment 
of anemias is not so simple as it at 
first appears, because there are a va- 
riety of causes other than food de- 
ficiencies which are responsible for 
anemia; consequently, diet cannot be 
the only factor concerned in the treat- 
ment of these conditions. 


ANEMIAS 


Anemia may be defined as any 
clinical syndrome associated with a 
deficiency in the quantity or the qual- 
ity of the blood. However, from the 
point of view of the strictly nutritional 
aspects, Sherman? classifies the ane- 
mias into two outstanding types, those 
due to: 

(1) Loss of blood (hemorrhage). 

(2) Deficiency of certain substances 


1 Sherman, H. C.: Chemistry of Food and 
Nutrition, New York, Macmillan, 1946, 
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essential to hemoglobin or red-cell 
formation. 


Anemias Due To Loss oF BLoop 


After severe hemorrhage with con- 
sequent loss in blood volume, the 
quantity is first restored to normal by 
water taken from the tissues. The 
parching thirst which results is the 
body’s mechanism for demanding an 
increased intake of water. The dilute 
blood must then be improved in qual- 
ity by the production of more red cells 
and hemoglobint In an otherwise nor- 
mal individual recovery is spontane- 
ous, but the red cells are replenished 
more rapidly than is hemoglobin. The 
latter will be restored gradually, but 
the speed of its restoration seems to 
depend largely upon the diet of the 
individual. The necessary food ma- 
terials must be supplied in the diet in 
order that each of these red cells may 
contain the normal amount of hemo- 
globin. 


Anemiss Due To DEFICIENCIES 


This group includes the anemias 
caused by two types of deficiencies: 

(1) Deficiency in substances neces- 
sary for hemoglobin formation, such 
as iron, copper and protein. 

(2) Deficiency in substances neces- 
sary for red-cell formation and the re- 
lease of these cells from the bone 
marrow. 


NUTRITIONAL ANEMIAS 


Anemias due to lack of iron, copper 
and protein are sometimes called nu- 
tritional or secondary. Hemorrhagic 
anemias are also called secondary. Nu- 
tritional anemias are most often en- 
countered in infancy, in adolescence, 
in pregnancy and in diseases which 
interfere with the absorption or the 
utilization of iron. 


In infancy, anemia is usually due to 
an inadequate prenatal storage of iron 
and copper. This deficiency may be 
due to lack of these minerals in the 
mother’s diet, to premature birth or to 
the birth of twins. In the last instance 
the maternal supply of iron and cop- 
per, ordinarily adequate for one in- 
fant, may not be sufficient for two. 
The quantity of iron stored in the 
liver of the normal infant at birth is 
sufficient for blood building even on 
the low iron diet of milk supplied for 
the first five or six months, but from 
then on, and sometimes earlier, some 
form of iron should be included in the 
infant’s diet. The up-to-date pedia- 
trician pays careful attention to this 
point. Special emphasis is placed upon 
iron in the prevention and the treat- 
ment of anemia, although copper is 
also necessary. It rarely happens, how- 
ever, that a diet that is adequate in 
iron is lacking in copper. 

Chlorosis. A type of anemia known 
as chlorosis or green sickness is seldom 
seen today. When it does occur, it is 
usually in adolescent girls and may be 
associated with loss of blood in men- 
struation and with constipation, poor 
hygiene, gastro-intestinal disturbances 
and malnutrition, with iron probably 
the chief deficiency. The reducing fad 
of the modern girl is undoubtedly re- 
sponsible for some cases of anemia, as 
she thus deprives herself of necessary 
food elements. A mild form of nutri- 
tional anemia is far more prevalent 
among young women than is gener- 
ally supposed and is bound to inter- 
fere with health and vigor. 

In pregnancy, a temporary state of 
anemia may exist owing to deficiency 
of gastric secretion and withdrawal of 
body iron for the fetus. Adequate 
storage of iron in the fetus appears to 
depend largely on the amount of iron 
in the mother’s diet and the complete- 
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ness of its absorption. Anemia may be 
partially prevented at least if care is 


taken to include a generous supply of _ 


the iron-rich foods in the diet. 

Dietary Treatment of Hemorrhagic 
and Nutritional Anemias. It 1s impor- 
tant to determine the deficiency factor, 
which may be: (1) Vitamins, as in the 
anemias of scurvy, pellagra or beri- 
beri; (2) proteins containing all essen- 
tial amino acids; (3) iron and copper. 
Deficiency may also result from lack 
of absorption, as in certain gastro-in- 
testinal diseases. Multiple deficiencies 
frequently occur simultaneously. But 
an adequate supply of iron and pro- 
tein is the important thing to stress 
in an otherwise well-balanced diet. 
Whipple and coworkers place liver at 
the top of the list of foods that pro- 
mote blood regeneration. Kidney and 
gizzard are also among the most val- 
uable foods. Certain fruits, such as 
apricots, peaches, prunes and raisins, 
also lean meats, are very good sources 
of material for blood regeneration. 
Green leafy vegetables, eggs, and 
cheese are fair sources. Elvehjem and 
coworkers found that a whole-milk 
diet supplemented by iron and copper 
was as effective as liver therapy in 
the regeneration of hemoglobin. It is 
therefore essential that the diet should 
be adequate in all such essentials as 
protein, minerals and vitamins, and 
that iron-rich foods such as given 
above be included daily. 

Iron. The type and the amount of 
iron needed by the anemic patient is 
usually prescribed by the: physician. 
Food iron may play a part, but at best 
it can supply little more than 15-20 
mg. daily (see Chap. 7). Even though 
the daily food may have an adequate 
amount for a normal person, it will 
probably not have sufficient excess to 
allow an anemic person to build the 
required new hemoglobin. Thus we 


find practical application is now being 
made of the scientific discovery that 
soluble iron salts associated with traces 
of copper can be used for hemoglobin 
synthesis. Concentrates of such com- 
pounds may be given to reinforce the 
iron supply from food and thus hasten 
recovery. Iron salts are not easily as- 
similated by infants, due partially to a 
deficiency of gastric acid. If nature’s 
method of supplying the fetus with 
iron through the placenta of the 
mother has failed, then the best avail- 
able supplementary form of iron must 
make good the deficiency in the 
mother’s milk, and this is even more 
necessary if the child is bottle-fed. 
Egg yolks, soft-cooked or hard and 
crumbly, and vegetable broths as ad- 
ditions to the milk supply are good 
sources of iron for the infant. For 
further information see Chapter 7. 

Protein. Protein has been shown to 
be of equal importance with iron for 
blood regeneration. It has been dem- 
onstrated that iron with a low protein 
diet will not allow for blood formation 
in dogs.” It has also been shown by 
Leverton and March ® that increasing 
amounts of protein in the diet have 
led to increased hemoglobin concen- 
tration of the blood. A diet of 75 Gm. 
of protein is recommended for blood 
regeneration.* The proteins most ef- 
fective for hemoglobin formation are 
those of high biologic value included 
in meat, eggs and milk. 


PERNICIOUS ANEMIA 


Pernicious anemia differs markedly 
from the anemias previously discussed 
in that it is characterized by deficient 


2Hahn, J. F., and G. M. Whipple: J. 
Exper. Med. 69:326, 1939. 

3 Leverton, R. M., and A. G. Marsh: J. 
Nutrition 21:8, 1941. 

# Turner, D. F.: J. Am. Dietet. A. 19:336 
1943, 


formation of red cells. As the disease 
progresses the number of red blood 
cells decrease, while the size increases. 
These large cells are called macrocytes. 
In contrast with the nutritional ane- 
mias, pernicious anemia is associated 
with disorders of the blood-forming 
organs (bone marrow), the gastro-in- 
testinal tract (deficient gastric secre- 
tions) and the central nervous system. 
Normally the red cells are formed in 
the red bone marrow and are not re- 
leased into the blood stream until 
they reach a so-called mature stage, at 
which time they contain no nucleus. 
In pernicious anemia, the cells do not 
mature normally and they are not re- 
leased in sufficient numbers from the 
red bone marrow, which, therefore, 
becomes overcrowded with these im- 
mature cells. 

The cause of pernicious anemia is 
now known to be the lack of a so- 
called intrinsic factor, a component of 
the gastric juice. This intrinsic factor 
combines with the extrinsic factor, a 
component of the protein of food to 
form an antianemic factor which is 
stored in the liver until it is needed 
by the bone marrow for the formation 
of red cells. While the chemical com- 
position of the substances is still un- 
known, it has been shown that liver 
and liver extract in particular are very 
effective as a remedial agent due to 
the antianemic principle stored in the 
liver. Recently two additional products 
have been discovered which are be- 
lieved to be of great potency in the 
treatment of pernicious anemia: one is 
synthetic folic acid, a fraction of the 
vitamin B complex; the other is an 
extract made from the thymus gland 
and is therefore called thymin (not 
thiamine). The folic acid is said to 
be one thousand times more effective 
than the thymin, measured quantita- 
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tively. It is especially useful when 
there is an allergy to liver. 

Dietary treatment of the primary or 
pernicious anemias is characterized 
by:. 
(1) The administration of liver or 
liver extract. 

(2) A diet rich in iron and easily 
digestible. 

(3) An abundance of all vitamins. 

(4) Calories adjusted to patient’s 
needs. 

(5) The avoidance of indigestible 
foods (fried or rich in fats) because of 
the lowered digestive ability. 

Marked progress has been made in 
the dietetic treatment of pernicious 
anemia since Minot and Murphy first 
introduced the idea of liver therapy. 
Large quantities of cooked and raw 
liver were originally fed to patients 
afflicted with pernicious anemia. This 
distasteful regimen has been replaced 
largely by the use of extracts which 
are sometimes given intravenously or 
intramuscularly. 

During the first few days of treat- 
ment there is a marked increase in the 
number of immature red cells in the 
blood. These cells are called reticulo- 
cytes, because when they can be 
stained the nucleus appears as a mesh 
or network. After a few days this nu- 
cleus disappears and the cells appear 
as normal erythrocytes. The cell count 
and hemoglobin continue to increase 
until the normal levels are reached, 
and they may be maintained as long 
as some type of liver or similar ther- 
apy is continued. Appetite and diges- 
tion also improve, and may be im- 
proved further by the use of dilute 
hydrochloric acid with meals. 

The diet should be well balanced, 
as for normal nutrition, with the addi- 
tion of liver or liver extract. Some 
physicians have found that a high vita- 
min intake has increased the rate of 
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oS 


recovery and reduced the amount of 
liver extract necessary, especially when 
generous amounts of Brewer's yeast 


have been given. Extremely potent 


fractions of liver extract have recently 
been prepared and can be used in 
much smaller quantities than for- 
merly. When these extracts are in- 
jected directly into the blood stream 
or intramuscularly, one injection suf- 
fices for 3 or 4 weeks. 


Diet FoR ANEMIAS 


Pernicious Anemia. A normal or a 
general house diet is modified by sub- 
stituting for the meat from 4 to 1 |b. of 
liver daily unless liver extract is being 
given. Foods high in iron should be 
stressed. They may be selected from the 
list below. Liberal amounts of green 
vegetables and fresh fruits are advised. 

Secondary Anemia. Foods rich in iron 
should be selected. The general diet is 
supplemented by % lb. of liver and two 
hard-cooked egg yolks daily. Leafy vege- 
tables should figure prominently in the 


IRON VALUES PER SERVING 


Tron 
Weight mg. 
Laver Det! yh saa adler: 100 8.3 
ft fee ene ONY FP 100 5.4 
PLOUSUC, DEEL. n «oes ssicg 100 6.0 
Hearts peel: Steen. ee ee 100 6.2 
Kidney, beefscJys5 cemaris 100 4.0 
Beet leather aA eee eee 100 4.1 
PRERSEIE. scone ee 100 Sh¥/ 
stuckeys darkest eee 100 5.9 
Chicken; leant \sosgide Seek 100 4.1 
Ovstersa td 214g tee 100 Teal 
IAT Peale gh a peal 100 4.4 
Peer VOUS A500 y vats Speen He 50 3.6 
Lima beans, dried......... 50 3.8 
PESTS sence Cie mae Pans 100 233 
NAY) DATS wns oi con Alniicee 50 Dall 
DIGMnses + cx pede ta 50 3.8 
Apricots, dried... J. ..% 64: 50 Zs) 
Peaches, dried. ..........% 50 SE) 
runes, dried oss sacn us 50 2.0 
RAISINS oe, «oc sake, Oe 50 2.8 
Mustard greens, fresh...... 100 2.9 
Beet greens, fresh......... 100 hy 
Bran flakes fale oie see as 2D 2.4 
Whole-wheat bread (2 slices) 60 eS 


diet. Whole-grain cereals and _ breads 
should be given these patients. If patients 
require more iron than is obtained on 
this diet, foods may be selected from the 
preceding list. 

During World War II civilians were 
urged to give blood to be used as trans- 
fusions for the wounded men overseas. 
Many people gave repeatedly. It was 
therefore desirable for them to eat foods 
selected with spécial reference to hemo- 
globin regeneration. 

The following recommendations for 
blood donors were prepared by a com- 
mittee of the American Dietetic Asso- 
ciation.® They are of course equally bene- 
ficial for all types of nutritional anemias. 


DIET FOR NUTRITIONAL ANEMIAS 


Meat, Poultry, Fish or Soybeans: Ap: 
proximately 4 ounces. Liver or kidney 
should be included in the diet two or 
more times per week. Lamb, beef, calf 
or pork liver may be used. Liver should 
be cooked only until it is no longer 
red. Beyond that point it becomes 
tough. Heart and tripe are also good 
blood builders. Pork or ham once a 
week will augment the thiamin intake. 
Other meats, poultry and fish may be 
used. Oysters are of especial value. 
Soybeans have been found to contain 
proteins of good quality and quantity. 
One half cup cooked soybeans is equiv- 
alent to approximately 2 ounces of 
edible meat 

Eggs: One or more daily. Eggs may be 
used alone or combined with other 
foods. Soybeans may be used as a sub- 
stitute for eggs in the following pro- 
portions: 44 cup cooked soybeans is 
equivalent to 2 eggs 

Milk: 1 pint or more daily. It may be 
used for cooking and for drinking. 
1 ounce American cheese may be con- 
sidered approximately equal to 1 glass 
milk (7 ounces) in calcium, phos- 
phorus, iron and protein. However, 
the thiamin and the riboflavin values 


5 Turner, Dorothea F.: J.A.D.A. 19:336, 
1943. 
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will be considerably less in the cheese 
portion 

Legumes: 2 servings or more per week 
of soybeans, dried peas, beans, lentils 
or peanut butter 

Fruits: 2 servings or more daily, one of 
which should be a large serving of 
citrus fruit or tomato, either fresh or 
canned. Apricots, peaches and prunes 
have been found to be effective blood 
builders and may be used as the second 
fruit 

Vegetables: 2 servings or more daily, one 
of them leafy, green or yellow. In 
addition, one“serving or more of either 
white or sweet potato daily. In cooking 
vegetables as little water as possible 
should be used, and they should be 
cooked for only a short period of time. 
The water in which the vegetables are 
cooked should be saved and used in 
soups, gravies and vegetable cocktails 

Cereals and Breads: Whole-grain and en- 
riched cereals and whole-grain or en- 
riched white bread should be used 
daily. These foods may be used in 
amounts necessary to meet caloric re- 
quirements 

Fats and Sweets: These foods may be 
used in addition to the protective foods 
listed above, but not as a substitute for 
any of them. Large amounts of fats or 
sweets should be avoided, however; too 
much will affect the appetite and may 
cause an undesirable gain in weight 


DISEASES AFFECTING THE 
WHITE BLOOD CELLS 


Leukemia and Agranulocytosis. 
While diseases of the red blood cor- 
puscles, anemias, are much more com- 


mon than those affecting the white 
blood corpuscles or leukocytes, there 
are two diseases of the white blood 
cells which cannot be overlooked: leu- 
kemia is a disease characterized by an 
abnormally great production of leuko- 
cytes; agranulocytosis, by a dimin- 
ished production of leukocytes. 

There is some evidence that folic 
acid may be effective in the regenera- 
tion of the white blood cells, as well 
as in the treatment of the anemias. 

As yet no specific dietary treatment 
for agranulocytosis has been deter- 
mined. Although there is no known 
cure for leukemia, it is desirable that 
the red cell count and the hemoglobin 
be kept at high levels. A high caloric 
diet, with additional iron, liver or 
liver preparations, has been recom- 
mended. 


REVIEW QUESTIONS 


1. What are the causes of secondary 
anemias? Of pernicious anemia? 

2. What factors should be consid- 
ered in planning a diet for a patient 
with nutritional anemia? 

3. What is the normal iron require- 
ment for an adult woman? When is 
this requirement increased? Why? 
Why do men require less? 

4. What foods supply the largest 
amount of iron? What is about the 
largest amount of iron that can be 
supplied per day from foods? 

5. Plan a diet that will supply 12 


mgms. of iron. 
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DISEASES OF THE MUSCULO- 
SKELETAL SYSTEM 


ARTHRITIS 


While there are other types of 
musculoskeletal diseases, the principal 
one is arthritis. 

Acute arthritis is any acute inflam- 
matory process which involves the 
joints. Like other acute infections, an 
attack is of short duration but it may 
recur and in time become chronic. As 
an acute condition, it should receive 
much the same treatment as other 
acute illnesses. The diet should be 
planned according to the general con- 
dition of the patient. If accompanied 
by fever, as in so-called rheumatic 
fever, the same general directions for 
fevers and infections (see Chap. 21) 
should be followed. If accompanied by 
anemia, the directions for that condi- 
tion (see Chap. 31) should be fol- 
lowed. 

Chronic arthritis is usually classified 
as (1) rheumatoid, infectious or atro- 
phic and (2) osteo-arthritis, static or 
hypertrophic. 


DISEASES OF THE NERVOUS SYSTEM 
EPILEPSY 
MIGRAINE 
MENIERE’S SYNDROME 





Rheumatoid arthritis occurs more 
frequently than the hypertrophic form, 
and usually starts in early adult life. 
Women are much more susceptible to 
it than men. This type is often called 
chronic infectious because infections 
are the common cause of the ailment. 
There may be many predisposing 
causes which reduce resistance to in- 
fection. 


DIETARY TREATMENT 


Physicians for some years have rec- 
ognized that focal infections of tonsils, 
sinuses, teeth, the colon or the genito- 
urinary tract may be causative factors. 
Many cases occur, however, when no 
such foci of infection are apparent. 
Pemberton, who had an opportunity 
to observe a large number of cases in 
army hospitals during World War I, 
believed there were other contrib- 
uting causes such as exposure and 
injury. He made careful studies of the 
blood chemistry of his cases and found 
in most of them an increased blood 
sugar. He therefore limited the carbo- 
hydrate in the diet, substituting fats, 
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and at the same time lowered the 
caloric intake to about that of the 
basal requirements. He reported 
marked improvement in many of his 
cases. It was therefore believed by 
many that the cause of arthritis—a 
disturbed carbohydrate metabolism— 
had been found. 

Later, Fletcher of Toronto contrib- 
uted another chapter to the carbohy- 
drate story. He also limited carbohy- 
drate intake, because recent work had 
shown that carbohydrate increased the 
demand for thiamine. In addition, he 
gave wheat germ or yeast to increase 
the supply of thiamine. 

B-complex rather than carbohydrate 
deficiency has been shown by Spack- 
man? to be almost always a part of 
the clinical picture in arthritis. 

Low-grade edema is also a common 
finding in arthritis and many of the 
benefits of various regimens advo- 
cated have the common purpose of 
elimination of tissue fluid. 

Although nutrition constitutes but 
one of the many factors involved in 
arthritis, there is evidence that diet 
can play a part in the treatment by 
supplying optimal nutrition, since 
faulty nutrition may be responsible for 
some of the symptoms attributed to 
arthritis. 

The caloric allowance should be ad- 
justed to the condition of the patient: 
if underweight and malnourished, as 
many are, a high caloric, high-vitamin 
diet is indicated. If the patient is over- 
weight, a low caloric diet is usually 
recommended as a means of relieving 
pressure on the involved joints. 

The protein should meet the stand- 
ard requirement for the individual. 
Fruits and vegetables should consti- 
tute an important part of the diet. The 
selection of foods should be such as to 


1 Spackman: Am. J. M. Sc. 202:68, 1941. 


afford optimal intake of minerals and 
vitamins, especially vitamins A and D 
and the B complex. 

Since patients frequently suffer 
from an atonic form of constipation, 
which some now believe is due to a 
vitamin deficiency—vitamins By, C, 
and D—wheat germ, yeast, fish-liver 
oil, fresh fruit and vegetables are in- 
cluded in the dietary regimen. The 
regimen prescribed for constipation 
(see Chap. 26) is recommended here. 

Osteo-arthritis usually occurs in per- 
sons beyond middle life and, like 
rheumatoid arthritis, is found more 
frequently in women than in men. 
These cases often present a healthy 
appearance, although they are usually 
overweight and have bad posture. 
Constipation and arteriosclerosis are 
frequent complications. It is therefore 
thought to be a natural accompani- 
ment of old age. It is known that over- 
weight puts a strain upon the weight- 
bearing joints, such as ankles and 
knees, hence it is important that the 
dietary treatment should be directed 
toward attaining a normal weight (see 
Chap. 20). 

Gout may produce a condition re- 
sembling arthritis which results some- 
times in a permanent deformity or a 
crippling of the joints. For further 
information see Chapter 33. 


Leap PorisoNING 


Lead may enter the body through 
the gastro-intestinal tract when mixed 
with food or drink; through the skin 
when cosmetics and hair dyes are 
used; and through the respiratory sys- 
tem when lead dust is inhaled. Ex- 
posure to powdered lead in the manu- 
facture of paint, rubber and other 
products constitutes one of the great- 
est industrial hazards. Absorption 
through the skin is usually negligible. 
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That which enters the gastro-intes- 
tinal tract is less dangerous than that 
which enters through the respiratory 


tract, as it is more easily removed. 


Most of the lead which enters the 
blood stream is finally stored in the 
bones, where it is harmless. It is only 
when it is liberated that it produces 
toxic effects. When large quantities 
are liberated in a short period of time, 
as after a drunken debauch or severe 
illness, the symptoms of toxicity, such 
as vomiting, colic, weakness and col- 
lapse, may be acute. 


DIETARY TREATMENT 


During the acute stage, the rem- 
edy consists of injections of calcium 
chloride solution and a diet high in 
calcium consisting chiefly of 1 to 2 
quarts of milk. The lead is liberated 
only when there is a negative calcium 
balance, hence the giving of calcium 
prevents further withdrawal and the 
acute symptoms disappear. When the 
acute stage has passed, the treatment 
is reversed and a low calcium diet is 
given to permit of a gradual with- 
drawal of lead from the bones. There- 
fore foods rich in calcium are omitted 
from the diet. For a list of these foods 
see Chapter 7. 

Anemia is a common symptom and 
is treated in the same way as any other 
secondary anemia with a diet high in 
iron-rich foods. 


DISEASES OF THE NERVOUS 
SYSTEM 


Although there are numerous dis- 
eases of the nervous system, not much 
importance has been attached to the 
diet as a causative factor. It is true, 
however, that much greater effort is 
now being made to supply a thor- 
oughly adequate and palatable diet for 


those in hospitals, and those in in- 
stitutions with mental and nervous 
diseases. 

Some research as to dietary factors 
has recently been reported by Miller * 
of St. Elizabeths Hospital, Washing- 
ton, D. C. Observations were made 
on 20 patients, all suffering from in- 
somnia, anxiety, nervous tension and 
emotional lability. They were placed 
on a restricted salt regimen of 2 Gm. 
of sodium chloride per day. It was 
found that a satisfactory level of 
chloride excretion was attained after 7 
to 15 days, when the sodium chloride 
could be increased to 3 to 4 Gm. daily. 

The usual results of the restricted 
salt regimen were (1) pronounced or 
moderate relief from tension and in- 
somnia and (2) lowered blood pres- 
sure and pulse rate. Miller therefore 
recommends a low sodium chloride 
diet (known also as a low sodium diet, 
see Chap. 29) as an important adjunct 
to psychotherapeutic measures in the 
treatment of insomnia and tension 
states. (See also Table 5, Part Four.) 

Epilepsy, migraine and Méniére’s 
syndrome are discussed in more detail 
below. 

EpILepsy 


Epilepsy is a disorder which has af- 
flicted mankind for many centuries. 
Hippocrates and other ancient writers 
described it in their writings, some 
believing that it was caused by evil 
spirits. It is characterized by convul- 
sive attacks accompanied by uncon- 
sciousness. McLester® describes it as 
a “manifestation of a variety of lesions 
of the central nervous system, the 
most important of which is cerebral 
trauma acquired at birth or later. 


2 Miller, M. M.: J.A.M.A. 129:262. 1945. 
3 McLester, J. S.: Nutrition and Diet in 


Health and Disease, Philadelphia, Saunders, 
1943, 
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Heredity plays a part but probably 
only to the extent of providing the 
patient with nerve structures which 
are more sensitive to irritation than 
are those of other persons.” 

It is a disease of childhood and 
adolescence usually, but may persist 
into adult life. 


TREATMENT 


Various therapies have been tried in 
the treatment of this condition. At the 
present time such drugs as phenobar- 
bital, dilantin, sodium and bromides 
are believed to be the most effective 
means of controlling the seizures. 
This method of treatment has in 
most instances replaced other types of 
therapy. 

Until recently the ketogenic diet 
was used widely in the treatment of 
epilepsy, especially for young children. 
With the advent of effective drug 
therapy the main use of the diet is 
for those cases which do not tolerate 
drugs well. 

The ketogenic diet is very low in 
carbohydrate, very high in fat with 
adequate protein and caloric intake 
for the individual patient. The ratio 
of carbohydrate to fat in grams is 
usually 1:3 to 1:4. Such a diet will 
produce a state of acidosis, which, if 
maintained continuously, is effective 
in reducing the convulsions. The keto- 
genic diet is difficult to follow, since 
the high fat, low carbohydrate intake 
does not lend much variety and the 
large amounts of fat are often distaste- 
ful. It is an expensive diet as well and 
calls for fortitude and real co-opera- 
tion on the part of the patient if it is 
to be effective. 

The majority of epileptic patients, 
therefore, along with the drug therapy 
of choice, are advised to eat a diet 
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that will supply them with all the re- 
quirements of normal nutrition for 
their age and activity. They may 
be advised to restrict the fluid in- 
take somewhat since dehydration is 
thought by some to be helpful in con- 
trolling seizures. Alcoholic beverages, 
which are known to be a causative 
factor, are prohibited. Other than that 
there need be no modification of the 
food requirements. 

In the event that a ketogenic diet is 
recommended, the following outline 
gives the characteristics of the diet 
and will illustrate the method of cal- 
culating it. 


Ketogenic Diet 


Characteristics: 

1. It is usually a weighed diet 

2. It is calculated for each individual 

3. It is adequate or high protein 

4. It is adequate in calories to main- 
tain weight in adults and growth in 
children 

5. It has a high ratio of fatty acid to 
glucose which varies with the ease 
with which ketosis is attained and 
the intensity of the ketosis desired 

6. There is a gradual lowering of the 
carbohydrate to prevent acidosis 


Foods Used Freely: 
Fats—40°% cream, butter, salad oils, 
bacon, bacon fat, chicken fat 
Vegetables—3°% carbohydrate 
Meats, fish, poultry—All 
Eggs and cheese 


Foods Allowed in Limited Amounts: 
Bread substitutes—Soybean  prepara- 
tions and gluten preparations of low 
starch content 
Vegetables—6°, carbohydrate 
Fruits—3°%, 6°% and 9%, carbohydrate 


Milk—(if allowed) 


Supplements: . 

Brewer's yeast, wheat germ, calcium 

lactate. Saccharine may be substi- 
tuted for sugar 
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Foods to Be Avoided: 50 Gm. grapefruit (edible portion) 
Sweets—Sugar, candy, chewing gum, Coffee or tea 
honey, jelly, jams, preserves, sweet- Bore 
ened fruit - 
Desserts—Pastries, pies, cakes, cookies, 125 Gm. roast beef 
ice cream and all sweetened desserts 100 Gm. tomato and lettuce 
Cereals—All 25 Gm. salad oil 
Breads—All except soybean and cer- 50 Gm. peas 
tain gluten preparations 35 Gm. butter 
Vegetables—9°, and higher 2 Soybean flour mufhns 
Fruits—12°%% and higher, dried 75 Gm. cream 
Beverages—In limited amounts 75 Gm. pear (water-packed) 
Coffee or tea 
TYPICAL MENU WALI 
(Carbohydrate 40 Gm.; Protein 80 Gm.; 50 Gm. American cheese 
Fat 300 Gm.) 50 Gm. head lettuce 
25 Gm. spinach 
wee a 50 Gm. carrots 
2 Eggs 35 Gm. butter 
1 Soybean flour muffin 75 Gm. cream 
30 Gm. butter 75 Gm. cherries (water-packed) 
50 Gm. cream Coffee or tea 


KETOGENIC DIET FOR A CHILD 7-9 YEARS OF AGE 
(2,000 Calories; 60 Gm. Protein) 


Calculation 
(Protein 60 Gm.; Carbohydrate 20 Gm.; Fat 187 Gm.) 





Food 
cy cca Protein Fat Carbohydrate 
Breakfast 
Prt O85 ne eee aie haat 50 1 3 
Rea SOC. omc ae ae eee 100 iD 35 3 
BURSA ooo ee eae eee S 4 
OL CA ide, Name iarbay a Belg OE eta 100 13 11 
Bacoilaah-cpa te so ee ees 20 2 11 
Dinner 
Roast beef (med. fat)........... 120 19 25 
Wepetable, oie etc aati ve 100 2 a 
Bruits Oring foe pieeatatetae wh tek ss 50 il 3 
reain, 4097.0o. 0 cadence eer rs 50 1 18 1 
Butter 1c tihs oe ee Lee ieee ee 25 20 
Supper 
American cheese: sot. 4 heres. 60 16 20 1 
Vegetable, 3% so. ies ee 100 2 3 
Cream, 309, 7 in eee 100 2 35 3 
Birttety ; ion eee 10 8 
Total, onthe. 2 eee 61 187 20 








Diseases of the Musculoskeletal and the Nervous Systems 


MIcRAINE 


Emerson * states that idiopathic mi- 
graine is “a purely functional nervous 
syndrome which in the great majority 
of cases would seem to develop against 
a background of perfect health.” He 
states further that it is a common ail- 
ment which usually begins before 20 
years of age. The attacks are periodic, 
or may occur at irregular intervals. 
They are preceded by an aura or 
signal symptom and usually last from 
1 to 3 days. The chief symptom is an 
agonizing headache, usually unilat- 
eral, at least in the beginning of the 
attack, but it may become general. 
Nausea, vomiting and sometimes ab- 
dominal pains are also characteristic 
symptoms. . 

While the etiology is unknown, it 
has been noted that migraine runs in 
families, and that a close relationship 
seems to exist between it and epilepsy. 
It has been found that in some cases 
at least, a state of alkalosis develops 
prior to the attack. Some cases have 
been traced to allergic reactions. 


TREATMENT 


The patient should eat and sleep 
regularly, should avoid overeating and 
excessive water drinking, and should 
also avoid constipation. 

Cases that are known to be of al- 
lergic origin should be treated accord- 


ingly (see Chap. 28). 


MENIERE’S SYNDROME 

Méniére’s syndrome comprises a 
group of symptoms which include 
dizziness and gastro-intestinal disturb- 
ances associated with unilateral defects 
in hearing and in equilibrium. This 
syndrome is thought to be due to a 
swelling of the vestibular apparatus 


4Emerson, C. P.: A Textbook of Medi- 
cine, Philadelphia, Lippincott, 1946. 
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of the ear caused by an allergic re- 
sponse or by a spasm of the blood 
vessels within the ear. It has also been 
attributed to sodium retention. 


TREATMENT 


Dietary treatment is based on ab- 
stinence from foods to which the 
patient is sensitive or a_ salt-poor 
acid-ash diet and ammonium chloride 
as advocated by Furstenberg.® Some 
cases respond also to vitamin therapy. 
Atkinson ® advises a high protein, 
high vitamin diet with the addition 
of niacin in the acid form, largely for 
its effect as a vasodilator. For elderly 
people he advises another factor of the 
B complex, thiamine, as it is milder in 
its effects on the blood vessels. Be- 
cause Méniére’s syndrome or disease 
is a vasospastic condition, ke also 


states that smoking should be for- 
bidden. 


REVIEW QUESTIONS 


1. What are some of the factors said 
to cause rheumatoid arthritis? 

2. What is the generally accepted 
dietary treatment of rheumatoid ar- 
thritis? Osteo-arthritis? 

3. What is the principle of using a 
low calcium diet for the treatment of 
lead poisoning? What foods should 
be avoided? 

4. What is the accepted treatment 
for epilepsy at the present time? What 
role should diet play in its treatment? 
What is the ketogenic diet? When 
may it be used? 

5. What part can diet therapy play 
in the treatment of migraine? 

6. What type of diet has been advo- 
cated in treating Méniére’s syndrome? 
Why? 

5 Furstenberg, A. C., et al.: Ann, Otol., 
Rhin. & Laryng. 43:1035, 1934. 

® Atkinson, M.: J.A.M.A. 116:1753, 1941 
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Chapter Topics 


SPONTANEOUS HYPOGLYCEMIA 
HYPERTHYROIDISM 
HYPOTHYROIDISM 


ADDISON'S DISEASE 
GOUT 
TETANY 





SPONTANEOUS HYPO- 
GLYCEMIA 


Etiology. Spontaneous hypoglycemia 
is not a clinical entity in itself but a 
disturbance of the carbohydrate me- 
tabolism which may be caused by a 
number of seemingly unrelated fac- 
tors involving the liver, the pancreas 
and other organs of the endocrine 
system, as well as the nervous system. 
One of the chief causes, however, is 
known to be hyperinsulinism, which 
is a metabolic disturbance in which 
the pancreas is involved. Its effects are 
the opposite of those seen in diabetes 
mellitus. Another main cause is a 
tumor of the pancreas. 

Symptoms. The symptoms are al- 
most identical to those produced by 
overdoses of insulin in the treatment 
of diabetes mellitus. 

Hypoglycemia, or low blood sugar, 
is accompanied by attacks of weak- 
ness, trembling and sweating which 
occur before breakfast and 1 to 2 
hours before the midday and the eve- 
ning meals, also before retiring and 
frequently during the night. In severe 
cases there may be unconsciousness, 
convulsions and hysterical symptoms. 


This disease is characterized by ex- 
treme hunger—indeed, it is often 
known as the hunger disease. Ab- 
dominal discomfort, which is also 
characteristic, is relieved by taking 
food and, because of this similarity to 
peptic ulcer, it is sometimes mistaken 
for that condition. 


Dietary TREATMENT 


A carefully planned and regulated 
dietary regimen is quite as important 
in hyperinsulinism as in diabetes mel- 
litus, where hypoinsulinism is the 
causative factor. Since the objective of 
treatment is to supply the body with 
sources of glucose in as continuous 
a flow as possible, the slower acting 
nutrients, protein and fats seem to be 
the most effective. For this reason 
Conn* and others? recommend a 
high protein (120 to 140 Gm.), low 
carbohydrate diet (50 to 75 Gm.) 
with liberal amounts of fat (175 Gm. 
or more) sufficient to make up the 
calories. The basis for restriction of 
the carbohydrate is the fact that carbo- 


1 Conn, J. W.: J. Clin. Investigation 536735 
1936; J.A.M.A. 115:1669, 1940, 

2 Beeuwkes, A. M.: J. Am. 
18:731, 1942. 
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hydrate stimulates the islet cells to 
further insulin production. 

The patient’s nutritional needs 
should be calculated in each case. The 
adult patient with hyperinsulinism, of 
average height and weight, should 
have about 2,250 calories. The food 
intake is best divided into 5 to 8 feed- 
ings a day. 


HYPERTHYROIDISM 
Etiology. Hyperthyroidism, as the 


name would indicate, is a condition 
characterized by an excessive secretion 
of the thyroid gland. It is known also 
as thyrotoxicosis, exophthalmic goiter, 
Graves’ disease or Basedow’s disease. 
The chief symptoms are bulging eyes, 
nervous irritability, fatigue, weakness, 
rapid pulse, loss of weight and a high 
metabolic rate. The high metabolic 
rate, of course, accounts for the loss of 
weight, for it will be remembered that 
the thyroid gland through its internal 
secretion is probably the chief regu- 
lator of energy metabolism. The rate 
of metabolism is increased from 15 
per cent above normal in mild cases 
to 75 per cent or more in severe cases. 
When the metabolic rate is excessive, 
not only are the nutrients in the body 
burned too rapidly, but the tissues 
even are drawn upon as a source of 
additional fuel. 

Treatment. It is important therefore 
that additional food should be sup- 
plied and that the patient should rest 
to prevent unnecessary expenditure of 
energy. When the metabolic rate is 
excessive, it may be necessary to in- 
crease the food supply to from 4,000 
to 5,000 calories. The high caloric diet 
(see Chap. 20) as modified herewith 
is therefore indicated. 

Since protein is known to stimulate 
metabolism to some extent (see Chap. 
5), it is deemed wise to restrict it to 
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a normal intake. Milk, however, 
should be taken in generous amounts, 
not only for its protein and caloric 
values but for its calcium. Indeed, it 
is believed wise to increase both cal- 
cium and phosphorus, also the vita- 
min content of the diet, especially thia- 
mine, the store of which is believed to 
be exhausted quickly because of the 
increased metabolism. All stimulants 
such as coffee, tea, alcohol and to- 
bacco are prohibited. 


HYPOTHYROIDISM 


Hypothyroidism is marked by a de- 
ficient secretion of the thyroid gland. 
It is also known in its advanced stage 
as myxedema. It is characterized by 
a low metabolic rate, ranging from 
minus 15 per cent to minus 30 per 
cent or more, and may be said to be 
the antithesis of hyperthyroidism. 
These patients usually have good ap- 
petites and gain weight rapidly. The 
treatment for this condition consists 
of medication in the form of desic- 
cated thyroid and the regulation of 
the diet, which should be a low caloric 
diet such as is described in Chapter 
20. 


ADDISON’S DISEASE 


Etiology and Symptoms. Addison’s 
disease is rare and the prognosis grave, 
although newer methods of treatment 
make the possibilities of control more 
hopeful. It is characterized by a bronze 
discoloration of the skin, severe pros- 
tration, progressive anemia, low blood 
pressure, dehydration, nausea, diar- 
rhea and digestive disturbances. The 
disease is due to impairment or de- 
struction of the cortex of the supra- 
renal (adrenal) glands, caused chiefly 
by tuberculosis and atrophy. The 
suprarenal cortex is believed in some 
way to control water metabolism and 
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the water distribution in the body, 
the metabolism and the excretion of 


sodium and potassium and carbohy- - 


drate metabolism. 

Loeb * has demonstrated that the 
sodium content of the blood of pa- 
tients suffering from Addison’s dis- 
ease is greatly decreased. Adrenalec- 
tomized dogs or cats show similar 
symptoms, owing to loss of sodium 
through the kidneys, and life has been 
prolonged in such animals by the in- 
jection of salt solutions. The adminis- 
tration of NaCl in typical cases of 
Addison’s disease is reported by Loeb 
to have been followed by relief from 
the more distressing symptoms and 
marked decrease in exhaustion. It is 
believed that the NaCl furnished the 
necessary sodium to replace the exces- 
sive loss from the blood and tissues 
with equivalent loss of fluid. Potas- 
sium is found in the blood in abnor- 
mally large amounts. Cortical extract 
prepared from the suprarenal glands 
controls the disease if administration 
is continued indefinitely. Desoxycor- 
ticosterone acetate, a synthetic hor- 
mone, has also been found to be effec- 
tive. 

Treatment. With the production of 
cortical extracts and desoxycorticos- 
terone acetate the therapy of Addi- 
son’s disease has become much easier. 
Where formerly a low potassium diet, 
which is difficult of preparation, was 
used, the treatment now consists of 
administration of either the cortical 
extract or desoxycorticosterone acetate, 
sufficient amounts of sodium chloride, 
water and an adequate diet. 

The cortical extracts are given intra- 
muscularly. The desoxycorticosterone 


3 Loeb, R. F., and D. W. Atchley: M. Clin. 
North America 17:1317-23, 1934: P.S.E.B. & 
M., 30:808, 1933. Loeb, R. F.: Bull. N. Y. 
Acad. Med. 16:347, 1940, and 18:263, 1942. 


may be administered in the same way 
or by pellets implanted under the skin. 
The latter are not as expensive as the 
extracts and they are now used when 
obtainable in preference to the ex- 
tracts. 

Salt therapy* must be combined 
with the cortical extract. The diet 
should contain more sodium chloride 
than that usually used in the prepara- 
tion of the food. In addition, tablets 
or capsules containing salt may be 
given along with the meals. The salt 
has a sparing action on the hormonal 
needs and thus decreases the expense 
of the treatment. 

The diet should meet all the re- 
quirements of adequate nutrition. 
Since there is a tendency to hypogly- 
cemia in Addison’s disease, it is ad- 
visable to have the diet high in carbo- 
hydrate (7 to 8 Gm. per kilo). It 
should be served in frequent feedings 
and include a late evening nourish- 
ment. 

The protein should be at least nor- 
mal, and it is recommended by some 
that an allowance of 14% to 2 Gm. per 
kilo be given. This is especially im- 
portant if the patient, because of di- 
gestive disturbances, can tolerate fats 
only in limited amounts. 

The very low intake of potassium 
which was recommended a few years 
ago-is now no longer necessary with 
the hormonal and salt therapy. If, 
however, foods of low potassium con- 
tent are prescribed, see Ashkins e¢ al.° 
The appetite of the patient with Ad- 
dison’s disease is fickle, and with 
the accompanying gastro-intestinal dis- 
turbances it requires much catering to 
the desires of the patient in order to 


4 Rowntree, L. G.: Cecil’s Textbook of 
Medicine, Philadelphia, Saunders, 1947. 

5 Ashkins, V., and R. L. Zwemer: 
J. Am. Dietet. A. 14:181, 1938, 
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maintain sufficient food intake. At- 
tractive palatable meals are extremely 
important. 


GOUT 


Etiology and Symptoms. Gout is an- 
other metabolic disorder closely re- 
lated to arthritis. It is characterized by 
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kinds of protein, chiefly those of ani- 
mal origin. The purines may be pro- 
duced within the muscular tissues of 
the body or they may enter the body 
through foods in which they normally 
occur. Uric acid is the end product of 
purine metabolism. It is found in the 
blood and the tissues, as it accumu- 


a ll 


Fic. 74. Acute gouty arthritis of great toe. (Cecil, Textbook of 
Medicine, ed. 7, Philadelphia, Saunders.) 


acute attacks of so-called gouty ar- 
thritis which usually last for several 
days, during which time certain joints 
become swollen and inflamed, espe- 
cially that of the great toe. Tophi (see 
Figs. 74 and 75) are also likely to 
appear. Pain of course accompanies 
these attacks, which after a limited 
time may disappear entirely until an- 
other attack recurs. 

The cause of this disease is not defi- 
nitely known, although it is generally 
conceded to be a disturbance of the 
purine metabolism, the purines being 
formed in the breakdown of certain 


lates in much the same way that glu- 
cose does in diabetes, although in gout 
there may be actual deposits of sodium 
urate, a compound of uric acid, in 
and about the joints. 

During the attacks of acute pain the 
uric acid of the urine is usually in- 
creased, although at other times the 
uric acid of the blood only is in- 
creased. Deficient elimination is a con- 
tributing factor; hence the free use 
of water, both internally and exter- 
nally, is recommended. Mineral waters 
are often used. Hot baths also increase 
the elimination and decrease the pain. 
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Fic. 75. Two tophi on ear. (Cecil, Textbook of 
Medicine, ed. 7, Philadelphia, Saunders.) 


Dietary TREATMENT 


The diet is the chief remedial meas- 
ure. As gouty patients are usually 
overweight, it is of prime importance 
that the diet be made low in calories 
until normal weight is attained. Since 
purine metabolism is disturbed, it is 
obvious that foods rich in these sub- 
stances should be used sparingly. 
Meats of all kinds contain purines, 
but sweetbreads and other glandular 
organs such as liver contain large 
quantities. 

The chart entitled Purine Content 
of Certain Foods classifies the prin- 
cipal foods into four groups accord- 
ing to purine content. The foods 
in List 1 contain very large amounts, 
while those in List 4 contain an in- 
significant amount of purine or no 
purine. It is apparent therefore that 
List 4 contains the foods of choice for 
a low purine diet. 


The diet to be prescribed will de- 
pend upon the condition of the pa- 
tient at the time he is seen by the 
physician. If the patient is having an 
acute attack of gouty arthritis, as de- 
scribed above, a purine-free or at least 
a low purine diet will undoubtedly 
be prescribed. Eggs, milk and cheese 
will be the chief sources of proteins. 
The diet is also usually low in fat, as 
fat is thought to prevent the normal 
excretion of urates (salts of uric acid), 
which may form deposits called tophi 
about ears, toes, fingers and other 
joints. Recent tests have shown that 
high fat and low carbohydrate diets 
may precipitate an attack in gouty 
patients. Since the diet is low in fat 
and restricted to dairy products, the 
caloric value can only be maintained 
by including foods of high carbohy- 
drate value. If, however, the patient 


is obese, a low caloric diet is indi- 
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cated. The diet must also consist of 
foods that are easily digested and pre- 
pared without seasonings, except salt. 
Tea, coffee, chocolate and condiments 
are sometimes prohibited, but Hench ® 
states that “coffee and tea are permis- 
sible, being methylated purines which 
do not form uric acid.” He also states 
that “complete abstinence from alco- 
hol is advisable.” 

Recovery from the acute gouty at- 
tacks may occur within a few days or 
longer. But the patient should be made 
to understand that he is not “cured,” 
since gout is a chronic disease, and 
that a recurrence is likely unless his 
diet is carefully controlled. 

Interval Diet. Hench * summarizes 
the interval treatment as related to the 
diet as follows: 

“Each patient must be treated indi- 
vidually as the stage and severity of 
his disease and his temperament dic- 
tate. In general, the diet should be free 


of purines on two, not necessarily con- - 


secutive, days and low in purines five 
days a week. Normal diets contain 
600 to 1,000 mg. of purines daily; a 
low purine diet contains 100 to 150 
mg., and can be attained roughly by 
allowing one food from List 2 one 
day a week, and one from List 3 four 
days a week, besides whatever foods 
are desired from List 4. Normal 
weight should be maintained and 
obesity avoided. Two days weekly the 
selections should be only from List 4. 
Foods in List 1 should always be 
avoided entirely, also spices, condi- 
ments and rich or indigestible foods 
and sauces. Deficiencies in protein, 
iron and vitamin B, must be avoided. 


Generally, the diet should be rein- . 


forced with an approved preparation 
of the vitamin B complex.” 
6 Hench, Philip $.: Cecil’s Textbook of 


Medicine, Philadelphia, Saunders, 1947. 
7 [hid, 
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Purine ConTENT oF CERTAIN Foops 8 
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Foods which contain very large 
amounts (150 to 1,000 mg.) of purine 
bodies in 100 Gm.: 


SWECIDTCAGS Gs sc ates vat 825 mg 
ENTICHOWERE SS. 2 cy ea ann 4 3 363 mg 

Se SAL GiAea IG, Ol nes ans +5. 295 mg. 

Liver (calf, beef) ........ 233 mg 
Kidneys (beef) .......... 200 mg 
DiMssars hcee eee ee tes: 195 mg 
Mea@Gxi¥acits, <a. ss 160-400 mg. 
Gravieg ens. uaa uses. variable 


West 2, 


Foods which contain a large amount 
(75 to 150 mg.) of purine bodies in 100 


Gm.: 


«Bacon 

~ Beef 

~ Calf tongue 
Carp 

~ Chicken soup 

~ Codfish 

~ Duck 
Goose 
Halibut 

~ Lentils 
Liver sausage 
Meat soups 
Partridge 
Perch 


Foods which 


Pheasant 


Pigeon 
Pike 
Plaice 


~ Pork 


Quail 


“Rabbit 


Sheep 


— Shellfish 


Squab 


~ Trout 
~ Turkey 


Veal 
Venison 


Listes 


contain 


a moderate 


amount (up to 75 mg.) of purine bodies 


in 100 Gm.: 


Asparagus 
Bluefish 
Bouillon 

~ Cauliflower 

~Chicken 
Crab 

“Eel 
Finnan haddie 
Ham 
Herring 

~ Kidney beans 
Lima beans 
Lobster 


Mushrooms 
Mutton 
Navy beans 


~ Oatmeal 


Oysters 


~ Peas 


Salmon 
Shad 
Spinach 
Tripe 
Tuna fish 
White fish 


8 Hench, P. S.: J.A.M.A. 116:453, 1941. 
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All whole-grain bread and breadstuffs, 
and all whole-grain cereals, including 
wheat germ and bran. 


igen Zi 


Foods which contain an insignificant 
amount of purine or no purine: 


Beverages: / 

. Carbonated Fruit juices 
Chocolate Postum 
Cocoa /Yea 
Coffee 

S Butter 


Breads—White bread and crackers, corn 
bread 
Caviar 


Cereals and cereal products: 


Corn / Refined wheat 
Rice ~ Macaroni 
Tapioca INoodless eter. teas 
Cheese of all kinds * 
Eggs 


Fats of all kinds (but in moderation) 
-Fruits of all kinds 

Gelatin 

Milk, buttermilk, evaporated, condensed, 

malted milk 
Nuts of all kinds * 
Peanut butter * 

Pies * (except mince-meat) 

Shad roe 
/ Sugar and sweets 


Vegetables: 
Artichokes Okra 
Beets Parsnips 
Beet greens * Potato 
Broccoli sweet 
Brussels sprouts white 
Cabbage Pumpkin 
Carrots Rutabagas 
Celery Sauerkraut 
Corn String beans 


Cucumber Summer squash 
Dandelion greens Swiss chard 


Eggplant Tomato 
Endive ‘ Turnips 
Kohlrabi 

Lettuce 


* These foods are high in fat, 


NOTE: To calculate the purines or 
purine bodies in a given food the purine 


nitrogen is multiplied by 3. Example: 
200 mg. of purine nitrogen equal 600 
mg. of purine bodies. 


TETANY 


Etiology. Tetany, otherwise known 
as spasmophilia, is a term applied to 
a disturbance of muscular function 
characterized by convulsions or other 
muscular spasms. It occurs much more 
frequently in children than in adults, 
although it is not uncommon in preg- 
nancy. The cause is sometimes due to 
hypoparathyroidism. It frequently oc- 
curs when some of the parathyroid 
glands have been removed by thy- 
roidectomy, although there may be 
other causes, the exact nature of which 
is not always known. It is associated 
with disturbances of mineral metabo- 
lism characterized usually by one of 
two abnormalities: 

1. Hypocalcemia (low blood cal- 

cium ) 

2. Alkalosis 

Hypocalcemia may be due not only 
to an endocrine disturbance but to a 
deficiency of the food intake or to a 
loss of calcium, such as occurs in preg- 
nancy, in osteomalacia and in fatty 
diarrhea. The food deficiency may be 
due to lack of calcium in the diet or 
to a nonutilization of it, caused by 
vitamin D deficiency. The treatment, 
therefore, consists of such measures as 
will increase the utilization of cal- 
cium, such as exposure to sunlight or 
ultraviolet light and the administra- 
tion of vitamin D in the form of vios- 
terol or certain fish-liver oils. Calcium 
salts are also administered to increase 


the blood supply. 


Dietary TREATMENT 


A diet high in calcium and in vita- 
min D augments the above measures. 
In the following table will be found 
lists of foods that are (1) high in cal- 
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cium and (2) high in vitamin D. 
These should therefore be emphasized 
in the planning of the diet for cases of 
tetany with hypocalcemia. 

Tetany due to alkalosis may be 
caused by an excessive intake of base- 
forming or alkaline compounds such 
as sodium bicarbonate, or by losses of 
the acids such as hydrochloric acid 
occasioned by prolonged vomiting. 
When tetany occurs from alkalosis, 
the treatment consists of the adminis- 
tration of acid, therapy such as hydro- 
chloric acid and a ketogenic diet (see 
Chap. 32). 


Foops RicH IN CALcIUM 


Cheese of all kinds 
Milk, whole, skimmed, evaporated 
or powdered 
Egg yolk 
Molasses 
Shellfish: 
Clams 
Oysters 
Vegetables: 
Turnip greens 
Mustard greens 
Kale 
Chard 
Cauliflower 
Dandelion greens 
Endive 
Celery 
Kohlrabi 
Rutabagas 
Okra 
Spinach 
Parsnips 
Carrots 
Beets 
Beans, string 
Beans, kidney 
Beans, Navy 
Fruits, dried: 
Figs 
Dates 


Prunes 
Raisins 


Foops CoNTAINING VITAMIN D 


Fish-liver oils 
Viosterol 
Vitamin-D milk 
Salmon 

Egg yolks 
Butter 

Cream 

Liver 


REVIEW QUESTIONS 


1. Plan a day’s menu for a patient 
with hyperinsulinism. He has had a 
diet of carbohydrate, 50 Gm.; protein, 
100 Gm.; and fat, 160 Gm. 

2. A patient with hyperthyroidism 
has a basal metabolic rate of plus 50. 
What does this mean? What type of 
diet will be prescribed for him? 

3. How is hypothyroidism treated? 
Why? 

4. What changes in metabolism oc- 
cur in Addison’s disease? What is the 
present procedure in treating Addi- 
son’s disease? 

5. A man has gout and is having an 
acute attack. 

(a) Plan an adequate menu for a 
day from the foods given under List 4. 

(b) Plan a week’s menu which he 
may follow as an interval diet after 
his recovery from the acute attack. 
Use Hench’s plan for a low purine 
diet. 

(c) What foods should he avoid 
entirely? 

(d) What measures may have to be 
taken to ensure the adequacy of a low 
purine diet? 

6. What are the causes of tetany? 
How is it treated? 
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Preoperative and Postoperative Diets 


Chapter Topics 


PREOPERATIVE DIETS 
DIETS ADAPTED TO PATIENT 
SYMPTOMS REQUIRING ATTENTION 
POSTOPERATIVE DIETS 
GASTRO-INTESTINAL-TRACT OPERA- 
TIONS 
COLON OPERATIONS 


PREOPERATIVE DIETS 


The type of preoperative treatment 
given will depend upon the type of 
operation, whether minor or major, 
and the time interval before the opera- 
tion. There are emergency cases and 
selected cases. Emergency operations 
do not permit of preliminary dietary 
treatment, even though the patient 
may have a serious complication, such 
as diabetes. In selected cases, however, 
the patient is prepared and put in the 
best possible condition for the opera- 
tion, especially if the operation is to be 
a major one. 


Diets Apaprep To Patient 


The dietary treatment of the patient 
in preparation for an operation de- 
pends on his condition, which is de- 
termined by physical examination and 
the various clinical tests, such as urine 
analysis and blood chemistry, includ- 
ing glucose and nonprotein nitrogen 
determinations. The conditions that 
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OPERATIONS ON THE MOUTH AND 
THE THROAT 

TUBE FEEDING 

BLOOD TRANSFUSIONS 

BURNS 





may have to be combated in diseases 
requiring major surgery, such as le- 
sions of the stomach, the duodenum 
and the biliary tract, are listed below. 


Symptoms REourIRING ATTENTION 


1. Loss of weight, strength and re- 
cuperative power. Every effort should 
be made in these cases to increase the 
intake of easily digestible foods, espe- 
cially those of high carbohydrate con- 
tent. To accomplish this the physician 
may find it necessary to give sedatives 
to induce rest and to relieve pain. 

2. Dehydration, cr loss of body 
fluids. This condition will probably 
exist if there has been vomiting, diar- 
thea or loss of weight. The remedy 
consists of filling up the reservoirs of 
the tissues with fluids—by mouth and, 
in severe cases, by intravenous or sub- 
cutaneous injections. 

3. Hypochloremia, or loss of salts. 
The body chlorides may be lost 
through vomiting and through the 
urine. To remedy this condition so- 
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dium chloride is frequently given with 
dextrose intravenously. 

4. Loss of glycogen from the body 
stores: the liver and muscular tissues. 
To correct this condition carbohy- 
drates should be given abundantly. 
Fruit juices, glucose, corn sirup and 
hard candies are excellent sources. 
Dextrose may also be given intrave- 
nously. 

5. Hypoproteinemia, or depletion of 
serum protein. A high protein, high 
carbohydrate -diet or intravenous ad- 
ministration of protein hydrolysates, 
as well as blood transfusions, is given 
in preparation for surgery. 

6. Edema or retention of body fluid 
in the tissues is often the result of low 
serum proteins. 

7. Anemia frequently occurs in 
hemorrhagic lesions. Foods high in 
iron may be given, but time seldom 
permits the restoration of hemoglobin 
by this means of therapy. Blood trans- 
fusions are frequently given in these 
cases. 

8. Deficiency States. One symptom 
is retarded gastric and intestinal mo- 
tility, for which thiamine and vitamins 
of the B complex are given in foods, 
in brewer’s yeast or as concentrates. 
They are needed also for normal heart 
action. Vitamin K is given when hy- 
pothrombinemia is present as indi- 
cated by blood tests. Ascorbic acid 
facilitates the healing process and vita- 
min A is thought to build up resist- 
ance of the epithelial tissues to de- 
generative changes. 

9. Retention of urea and other non- 
protein nitrogen products in the blood 
due to impaired renal function. Dex- 
trose is administered intravenously 
and diuretics are usually given also. 

10. Ketosis may exist due to lack of 
food and to the burning of body fats. 
The treatment for this condition 1s 


to increase the carbohydrate intake, 
either by mouth or intravenously. 


GENERAL CONSIDERATIONS 


Surgeons are emphasizing the im- 
portance of preoperative feeding as an 
important part of the preparation of 
the patient for surgery. 

From the foregoing outlines it is 
evident that the dietary treatment in 
preoperative conditions must be given 
careful consideration. If any one of 
the conditions already mentioned 
exists, it should be treated before the 
patient is brought to operation, other- 
wise complications may result. 

Improving the state of the patient’s 
nutrition to withstand the shock of 
operation is another important consid- 
eration. 

Carbohydrate should be forced not 
only because a liver well stocked with 
glycogen for energy is necessary but 
because it has protective value against 
liver damage by anesthesia. 

Protein is necessary in large 
amounts, especially when hypopro- 
teinemia and edema exist. It has been 
found more effective even than carbo- 
hydrate in the prevention of liver dam- 
age due to the toxic effects of the 
anesthetic. This is particularly impor- 
tant in diseases of the liver. 

Fluid balance should be main- 
tained. No patient should go to opera- 
tion in a dehydrated state. 

Special preoperative procedures may 
be necessary for certain conditions. 
For instance, if there is to be an opera- 
tion on the large intestine or the rec- 
tum, a low roughage diet will be nec- 
essary for several days preceding the 
operation. Diabetics must be well con- 
trolled before elective surgery is un- 
dertaken. Patients with hyperthyroid- 
ism should be gaining weight before 
operation is performed. 
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All food is withheld just prior to 
the operation, however, as undigested 


food in the gastro-intestinal tract 


would cause serious difficulties. The 
length of time for the withholding of 
food depends upon the type of opera- 
tion. For minor operations it is sel- 
dom necessary to give preliminary 
dietary treatment. In preparation for 
minor surgery no food is allowed on 
the day of the operation unless the 
operation is delayed until the after- 
noon, in which case a light breakfast 
of cereal, toast, coffee and fruit juices 
may be allowed. 

For abdominal operations no food 
is allowed for a period of from 12 to 
14 hours preceding the operation, but 
water is permitted until 2 or 3 hours 
before the operation. 

Holman * summarizes the needs as 
follows: 

“Surgical patients should, when- 
ever possible, be prepared for opera- 
tion by several days of optimum 
nutrition, including a well-balanced 
diet of high protein intake, of high 
caloric value and of high vitamin con- 
tent. This period should begin at 
home 10 to 14 days before operation. 
. . . This preparation should also in- 
clude vitamin concentrates for 5 to 7 
days before operation.” 


POSTOPERATIVE DIETS 


GENERAL CONSIDERATIONS 


The state of nutrition of the patient 
following operation must be main- 
tained. Owing to the toxicity of the 
anesthetic, nausea is likely to occur. 
After abdominal operations all fluids 
and foods are therefore withheld for 
from 24 to 48 hours, or even longer, 
depending upon the type of operation 


1 Holman, Emele: Surg., Gynec. & Obst. 
70:261, 1940. 


and the presence of infection, as in 
peritonitis. The need for calories is of 
prime importance since the glycogen 
supply will have been used up. Glu- 
cose given parenterally supplies this. 
Of even greater importance is the 
need for protein. It is necessary to 
keep up the serum proteins. Hypopro- 
teinemia with the consequent edema 
produced has been shown to cause ob- 
struction of gastro-intestinal healing. 
Proteins are also of importance in the 
healing of wounds when tissue syn- 
thesis is occurring as postoperative 
wound disruptions may take place. 
They are necessary, too, to maintain 
the body’s ability to withstand infec- 
tions. To supply needed protein the 
parenteral use of protein hydrolysates 
is becoming almost a routine proce- 
dure immediately following major op- 
erations. 

The maintenance of fluid balance is 
also important. The normal avenues 
of fluid intake by beverage, food and 
metabolism of food are greatly de- 
creased because of the inability to take 
anything by mouth. The usual ave- 
nues of excretion continue and may 
even be increased by vomiting, hemor- 
rhage and exudation. The use of fluids 
by hypodermoclysis and intravenously 
are extremely important therefore and 
should be given immediately, after the 
operation, to prevent dehydration and 
shock, 

Maintenance of salt balance is 
equally necessary. Salts may be lost 
by the same routes by which fluid is 
lost. The use of physiologic saline is 
indicated to help in replacement of 
the lost salts. Since fluids, salt, carbo- 
hydrate and protein are all necessary 
for the immediate needs of the post- 
operative patient, they may be given 
in one solution. Elman? uses a solu- 


2 Elman, R.: J.A.M.A. 128:659; 1945, 
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tion of 5 per cent protein hydrolysate, 
5 per cent glucose and 0.2 per cent 
sodium chloride. One to 3,000 cc. of 
this solution may be given per day, 
thus providing the body with many 
important nutrients. 

The first thing given by mouth is 
water in sips, no more than a table- 
spoonful during an hour. If preferred, 
bits of ice may be held in the mouth 
—thus supplying small amounts of 
water. If the sips of water do not cause 
vomiting, liquids in larger quantities 
are added. Tea without sugar or 
cream is usually the first liquid al- 
lowed other than water; clear broth 
and fruit juices may be added next. 

Generally speaking, the dietary pro- 
cedure following abdominal opera- 
tions is as follows: 


Ist day—No food; no water to drink 
2d day—Water in small amounts 

3d day—Clear liquids 

4th day—Soft diet 

5th day—Soft or light diet 

6th day—Light or general diet 

7th day—Light or general diet 


It is quite possible, however, that 
the condition of the patient may per- 
mit one or more of these steps to be 
omitted. For instance, the patient may 
be able to go from a soft diet to a 
general diet, thus omitting the light 
diet. 

When a high protein intake is de- 
sired postoperatively and the patient 
can take food orally, concentrated 
sources of protein, such as protein 
hydrolysates, egg white, dried skim 
milk, and even gelatin, may be added 
to the foods of the diet to increase 
the amount of protein. 


Gastro-INTESTINAL- |[RACT OPERATIONS 


The dietary treatment following 


operations on the gastro-intestinal . 


tract, however, may require even more 


careful planning and handling. Most 
surgeons have their own preferred die- 
tary schedule which they wish to have 
followed. By way of illustration, how- 
ever, the following dietary procedure 
for colon operations is given. The 
same diet is suitable for other gastro- 
intestinal operations, such as gastric 
resections and gastrostomies. 

A return to a normal diet is the ulti- 
mate aim in the treatment of patients 
who are recuperating from gastro- 
intestinal surgery; but the patient 
should be warned that the return 
should be slow, additions being made 
gradually to the above schedule until 
a bland diet is reached. It may be wise 
to remain on the bland diet for several 
weeks, even months, to prevent re- 
currences of the previous condition. 
While on the one hand the patient 
must be cautioned about his diet, on 
the other hand he must not be made 
neurotic by the fear of a relapse. He 
must therefore be returned gradually 
but with certainty to a normal diet 
within a few months. 


COLON OPERATIONS 


In operations on the colon a non- 
residue liquid diet, otherwise known 
as a clear liquid diet, is given. This 
diet is as follows: 


Nonresidue Liquid Diet (Clear Liquid) 


Tea, coffee, and coffee substitutes 
Broth 

Fruit juices, strained 

Carbonated waters 

Sugar and jelly 

Fruit ices 

Gelatin dessert without milk or cream 
Toast water 

Cereal waters 


Following this, a more liberal resi- 
due-free diet may be given consisting 
of the above liquid diet to which are 
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added heavy cream, eggs, butter, 
Melba toast, arrowroot preparations, 
cream of wheat, boiled macaroni, spa-- 
ghetti, noodles or rice and plain gela- 
tin desserts. This is soon followed by 
a smooth low-residue diet. 

After Rectal Operations. Following 
an operation for hemorrhoids or other 
rectal operations, an opiate is usually 
given to prevent defecation. A residue- 


free diet is also given for 2 or 3 days 
to avoid the possibility of a bowel 
movement, and to lessen the pain of 
evacuation. A low-residue diet is con- 
tinued to the fourth or fifth day, when 
honey and molasses or some other 
laxative food without roughage is 
given. An oil enema is frequently pre- 
scribed. Other bland but laxative 
foods may then be added. 


DIETARY REGIMEN SUBSEQUENT TO OPERATIONS ON THE STOMACH 
OR THE DUODENUM 3 








Day 
After Time Food Amount 
Operation 
A.M. 
8 Bland cereal ™, oruielic pac. ack ee 100 cc. 
10 Mille Via ota anes ee eee ee 100 cc. 
4 12 noon Cream soup strained a. ts e540 os oes 100 ce. 
P.M. 
3 Gelatin, plain, with cream.............. 100 cc. 
6 Bland cereal with cream............... 100 cc. 
8 Jello, plain, with cream 100 cc. 
A.M. 
8 Bland cereal with cream..............- 150 ce. 
10 Gelatin, plain, with cream.............. 150 ce. 
12 noon (Cream soup, strainedsse eo. ene 150)6c; 
5 Melba, toasts 5s eee cece eae ee 1 piece 
P.M. 
3 Baked custard: ck: iy. ies coke ke 2 tablespoons 
6 Rice with cream. {uate Coe ee 2 tablespoons 
8 Mille arid Créain co) % Gaaerce porn een 150 cc. 
A.M. 
8 Bland cereal with cream; sugar.......... 150 cc. 
Egg, poached or soft cooked............ 1 egg 
Milk-or Postunyaesuaae 7 ace fee 100 cc. 
10 Gelatin with creamivi7c2. 56 eee 100 cc. 
12 noon Cream: soup, strained .Ji02 7.4) on ee 100 ce. 
ane toasts «elev ashe: ce cee oe V% piece 
UEDCL ay sic. 5.5 Core el ae ee ee ea ] 
6 Milk or POstttty (cok ee oo ee ie oe i 
P.M, 
3 Baked ‘custard. -; ats eaat os ee eee 2 tablespoons 
6 Rice*with: cream 25 aac. ee ee 2 tablespoons 
coats LOHSE 2 2/e)s ty unatatde aac Ren, V4 piece 
UDG nate hoon ak ea eee 6 
Milk or Postum...5° 07, 3 eee 100 ane 
8 Egsnoiite' cst 3. Sees eee 150 cc 








* Bland cereals include cream of wheat, cornmeal, farina, strained oatmeal. 
% Sister Mary Victor: Surg. Clin. North America 20: 1211, 1940, 
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Further Additions 
Day 
After Time F 
cratic ood Amount 
8 A.M WL OLS COREE oy 6k a cee nt) n ed din. 5 Cie lg pi 
7 12 noon PURO, DIAG «ts ee ten Se rene 4 talespeoes 
6 P.M Fruit purée; bland sive e655 Se 1 tablespoon 
8 A.M. Meibe: toastior resk ork teas ve Sh x os <0 lg piece 
8 12 noon Potato, baked or mashed............... * serving 
6 P.M. Potato, baked or mashed............... 1 serving 
12 noon 
9 and Vegetable purée, : ai... S.-5 oh es eo ee 1 tablespoon 
6 P.M. 
12 noon 
11 and Cottage cheese or egg dish.............. 2 tablespoons 
6 P.M 
14 12 noon Chickentor fish <5 ete. ee ere 1 serving 
Orangesquicés.-scr «merece fete ae 100 cc. 
15 8 AM ETAWEr WAVORSLS 7,55 eth ee BED eke vas. % a 6 tablets 


Tenderloin steak, lamb chops, tender roast 
42 beef, tender roast lamb, crisp bacon, un- T 
strained vegetables 





+ The permissible unstrained vegetables include cooked carrots, beets, asparagus tips, 


squash, string beans and young tender peas. 


OPERATIONS ON THE MouTH AND 
THE THROAT 


After a tonsillectomy or other 
mouth or throat operations, cold 
water only is allowed for the first 6 
or 8 hours and ice cream is given as 
one of the first foods. Subacid fruit 
juices, milk and warm liquid foods 
are allowed the second day. Soft, 
bland foods, such as milk toast, cus- 
tard, soft-cooked cereals and nonacid 
vegetable purées, may be taken the 
third and fourth day. The patient 
usually discovers what foods will slip 
down easily; and it may be several 
days before potato, dry toast or coarse 
vegetables can be swallowed com- 


fortably. 


Tusre FEEDING 


There are occasions, either because 
of operation, accident or unconscious- 
ness, when the patient must be fed by 
tube. If this type of feeding is to be 
continued for some time, it is impor- 
tant that the diet should be adequate 
and yet liquid in consistency. 

Diet Formulas. The following diet 
supplies 79 Gm. of protein, 77 Gm. of 
fat and 291 Gm. of carbohydrate, and 
furnishes 2,173 calories. It is also ade- 
quate in calcium, phosphorus, iron 
and the principal vitamins. If desired, 
brewer’s yeast (2 to 3 teaspoonfuls) 
and cod-liver oil (2 to 3 teaspoonfuls) 
may be added to the mixture. This 
quantity is divided equally into the 
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Preoperative and Postoperative Diets 


number of feedings specified by the 
physician. 

The tube-feeding formula on oppo- 
site page is designed especially for 
jejunostomy cases. It is similar to the 
above tube feeding except for the fact 
that a protein hydrolysate, amigen, 
has been added as the chief source of 
nitrogen from which the body pro- 
teins will be built. 


Bioop TRANSFUSIONS 


It may not*occur to the casual ob- 
server that the patient who receives a 
blood transfusion is really being given 
food. When it is remembered that the 
blood stream carries not only the 
products of protein digestion but glu- 
cose and fatty acids as well, it will be 
realized that blood does furnish actual 
nourishment. This fact is further 
proved by the way in which the re- 
cipient shows rapid and marked im- 
provement. The treatment consists 
usually of from 250 to 500 cc. of blood 
given intravenously. 


Burns 


Severe burns are a surgical problem 
and usually require skin grafting in 
order to provide a covering for the 
injured area, from which there is mas- 
sive loss of intracellular fluids, salts 
and serum proteins through exuda- 
tion. There also seems to be an exces- 
sive loss of nitrogen through the urine. 
If these losses are not corrected, shock, 
toxemia, anemia and hypoproteinemia 
result. Plasma and whole blood are 
given immediately and protein hy- 
drolysates are also given as soon as 
feasible. When food can be taken by 
mouth, a high caloric, high carbohy- 
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drate, high protein, high vitamin diet 
should be used. Harkins‘ et al. state 
that depending on the degree of burn, 
the calories should be from 3,000 to 
5,000 per day, the protein from 125 
to 300 Gm. per day, and adequate 
vitamins and iron should be given 
as medication. Individual considera- 
tion is extremely necessary to carry 
out the proper feeding of the patient 
with severe burns. 


REVIEW. QUESTIONS 


1. Cite examples of patients you 
have seen that illustrate the symptoms 
requiring attention before operation 
can be performed. 

2. Why is the treatment of hypo- 
proteinemia of importance both pre- 
operatively and postoperatively? 

3. Why is food withheld from the 
patient just prior to operation? 

4. How can a patient be given nu- 
trients before he is able to take food 
by mouth? 

5. What special procedures must be 
followed after a gastric resection, after 
a rectal operation, after operations on 
the throat? 

6. Plan a tube feeding for a patient 
who must be fed by this means for 
several months. Show how it meets 
all the requirements for adequate nu- 
trition. 

7. What means can you take to get 
a severely burned patient who can 
take food by mouth to obtain a diet 
of 4,000 calories and 250 grams of 
protein? 

4 Harkins, H. N., O. Cope, E. I. Evans, 


R. A. Phillips and D. W. Richards: J.A.M.A. 
128:475, 1945. 
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Food Requirements in Diseases of Infancy 


and Childhood 


Chapter Topics 


INTRODUCTION 

VOMITING AND REGURGITATION 
COLIC AND FLATULENCE 
MALNUTRITION 

OBESITY 

DIARRHEA AND DYSENTERY 
CONSTIPATION 


INTRODUCTION 


Children are subject to many dis- 
eases that are common to adults. The 
principles governing the treatment 
are the same, but adjustments must 
be made to conform to the require- 
ments of age and general conditions. 
Just as the diet of a normal infant is 
different from that of the adult, so 
must the feeding of a sick child be 
different from that of the adult and 
somewhat different from that of the 
normal child. The diseases to which 
infants are most frequently subject 
and which require dietary control are 
malnutrition, overweight, diarrhea, 
constipation and infections. Deficiency 
diseases, especially rickets and scurvy, 
are also fairly common. Vomiting, 
colic and flatulence, while not dis- 
eases, are nevertheless symptoms 
which commonly occur and may re- 
quire some dietary regulation. 
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CELIAC SYNDROME 
CELIAC DISEASE, STARCH 
ERANCE, PANCREATIC 
CIENCY 
INFECTIONS 
OTHER CHILDHOOD DISEASES 


INTOL- 
INSUFFI- 


VOMITING AND REGURGI- 
TATION 


Vomiting may result from a num- 
ber of causes and may or may not 
be a serious symptom. It closely re- 
sembles regurgitation when only small 
amounts of food are lost, while in 
vomiting the contractions of the stom- 
ach are sufficiently strong to empty 
the stomach. Persistent vomiting may 
be a symptom of infection, obstruc- 
tion or other serious ailments. The 
occasional vomiting, however, is usu- 
ally caused by overdistention of the 
stomach due to the ingestion of too 
large or too frequent feedings or to 
the swallowing of air. It may also be 
due to an imbalance of the food con- 
stituents, especially to an oversupply 
of fat, causing delayed emptying of 
the stomach. Vomiting may also be 
caused by sensitivity to certain foods, 
The cause should be determined and 
the feedings adjusted accordingly. 
Regurgitation may be avoided by 
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belching. This is brought about by 
patting the child on the back and lay- 
ing him on the abdomen or right side 
for a nap immediately after feeding. 


COLIC AND FLATULENCE 


Colic or abdominal pain of a 
paroxysmal nature may be caused by 
overdistention due to the swallowing 
of air, to gas formed by bacterial fer- 
mentation of undigested food, to irri- 
tation due to the use of cathartics or 
to cold. An undernourished child may 
have sufficiently severe hunger pains 
to cause colic. Flatulence usually fol- 
lows an attack of colic. It may, how- 
ever, be caused by bacterial fermenta- 
tion, in which event the sugars of the 
food may be reduced or changed to a 
less fermentable type. It may be ad- 
visable to use protein milk or acidified 
milk. This is desirable also when 
there is inability to digest fat. 

Since both colic and flatulence may 
result from swallowed air, it is im- 
portant that the infant be “burped” to 
allow for the eructation of the swal- 
lowed air. 


MALNUTRITION 


Malnutrition is a condition of faulty 
nutrition due to insufficient or unsuit- 
able food intake, or to a failure of the 
body to digest or absorb the food from 
the alimentary tract. 

The symptoms are underweight, 
emaciation, a shrunken skin, ribs and 
bones visibly outlined, eyes sunken 
into the orbits and a subnormal tem- 
perature. Frequently there are other 
symptoms and complications, such as 
diarrhea, infections, anemia and dehy- 
dration. Severe cases of malnutrition 
are often termed marasmus, infantile 
atrophy or athrepsia. . 

The treatment prescribed will de- 
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pend upon the cause. It is important 
first of all to determine the quantity 
of food consumed. If the baby is 
breast-fed, it should be weighed be- 
fore and after feedings and the total 
daily intake computed. If the mother’s 
milk is insufficient, supplementary 
feedings should be instituted. If the 
baby is bottle-fed, a careful check of 
the total food values, including pro- 
tein, fat and carbohydrate, as well as 
calcium, phosphorus, iron and the 
vitamins, should be made to deter- 
mine their adequacy. If the intake is 
lacking in calories or in any of the 
food constituents, the formula should 
be modified accordingly. This may be 
done by more frequent feedings or by 
increasing the quantity at the regular 
feedings. It may be made more con- . 
centrated by less dilution or by the use 
of the dried milk powders or evapo- 
rated milk and by the addition of 
sugars. In some cases it may be neces- 
sary to give one or more blood trans- 
fusions. Administration of protein hy- 
drolysates is also recommended. In 
cases of dehydration, intravenous in- 
jections of saline or glucose may be 


helpful. 
OBESITY 


Overweight is due to an excess of 
food over and above the bodily re- 
quirement. This may be due in some 
cases to a lowered basal metabolism, 
but it is usually due to overeating or 
lack of exercise. The diet should there- 
fore be calculated carefully and re- 
duced in caloric value so that the 
weight loss is steady—usually not 
more than | pound per week. In cases 
of moderate obesity—that is, 10 to 15 
pounds above the average—it is only 
necessary to maintain the child’s 
weight at this level until he has grown 
to the height which would be normal 
for this weight. 
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Care must be taken to see that all 
the essential foods are given, includ- 


ing 1 quart of milk per day, 1 egg, at. 


least 1 serving of lean meat, 2 cooked 
vegetables, 1 or 2 fresh vegetables and 
2 to 3 fresh fruits, also 3 teaspoonfuls 
of butter or fortified margarine and 
2 servings whole-grain or enriched 
bread. 

For the younger child it is advisable 
to give fish-liver oil to supply the vita- 
mins A and D. 

The principles involved in the treat- 
ment are further explained in the 
chapter on underweight and over- 


weight (see Chap. 20). 


DIARRHEA AND DYSENTERY 


Diarrhea is a common ailment of 
infancy and childhood, although it is 
less so than formerly, due no doubt 
to the more scientific handling of the 
milk supply. It occurs about four 
times as frequently in artificially fed 
babies as in breast-fed babies. Con- 
tamination of the milk may occur in 
the home even more frequently than 
in the dairy and the distributing plant. 
(See Chap. 14.) 

Chief Cause. While contamination 
or spoilage of food is mainly responsi- 
ble for diarrhea, other factors may be 
involved; for instance, a too concen- 
trated formula, especially of the sugars 
and the fats, underfeeding and irregu- 
larities in feeding. Irritants such as 
cathartics are a frequent cause. Diar- 
thea may also be caused by an allergic 
‘ reaction to food, cow’s milk usually 
being the offender. 

Because the passage of food along 
the alimentary tract is abnormally 
rapid in diarrhea, much of the food 
is either undigested or at least un- 
absorbed, therefore the child loses 
weight rapidly and soon shows symp- 
toms of malnutrition which must be 


combated in the treatment. There is 
loss of water (dehydration), as well 
as loss of nutrients, and the gastro-in- 
testinal tract is also in an inflamed 
condition. The first part of the treat- 
ment therefore consists of rest. No 
food should be given until vomiting 
subsides. Water should be given, how- 
ever, either by mouth or parenterally. 
Water may usually be given, a tea- 
spoonful at half-hour intervals, the 
amount being increased gradually and 
the interval lengthened. When feed- 
ings are instituted, the food should be 
very dilute, the concentration increas- 
ing as the condition improves. 

Some form of acidified milk is best 
suited for this condition, first the 
skimmed and later that made from 
the whole milk. Still later, sugar may 
be restored gradually to the formula. 

Therapeutic Agent. The use of 
apple, either in commercially prepared 
powder or as the scraped fresh fruit 
fully ripened, has proved to be excel- 
lent in the treatment of older chil- 
dren as well as of infants, owing 
probably to its pectin and its acid 
content. The scraped apple may be 
given every hour or two in quantities 
of 1 to 5 tablespoonfuls for 1 or 2 
days. The apple powder should be 
mixed with water, 1 tablespoonful to 
1 ounce of water. An infant should 
receive approximately 3 tablespoonfuls 
of the powder every 2 hours, day and 
night, varied according to the age and 
the specific requirement of the child. 
Banana powder is also an excellent 
food in cases of diarrhea, likewise 
cooked cereal (free from bran). 

Dysentery is really a form of diar- 
thea but produced by a specific organ- 
ism of the dysentery group. Its symp- 
toms are more severe than diarrhea, 
including the presence of blood, pus 
and mucus in the stools, and unless 


Food Requirements in Diseases of Infancy and Childhood 


properly diagnosed and treated may 
become recurrent or chronic. 

Since the diarrhea of dysentery is 
caused by an infection of the intestinal 
tract itself, and may continue for an 
indefinite time before immunity is 
established, the principal concern of 
the nurse is to maintain the nutrition 
of the child. Food must be given re- 
gardless of the diarrhea, although it 
may be necessary to give smaller quan- 
tities if normal food intake results in 
increased diarrhea. The food should 
be low in fat, high in protein, with 
some limited amounts of carbohy- 
drate. The acidified skimmed milk 
should form the basis of the diet for 
infants, but for older children cooked 
cereal may also be given. 

Water must be given frequently and 
in increased amounts in order to re- 
place the losses effected by the diar- 
rhea. 

For children of school age the same 
general principles as in the treatment 


of adults apply (see Chap. 26). 


CONSTIPATION 


Constipation in infancy is not in- 
frequent, especially in artificially fed 
babies. Many mothers are concerned 
when the baby has only one bowel 
movement per day or alternate days. 
Mother’s milk, because of a higher 
carbohydrate content than cow’s milk, 
is more laxative than the latter. The 
number of movements per day is not 
of so much importance as the con- 
sistency of the stools. If the feces are 
expelled with difficulty, then the child 
may be said to be constipated and 
should be treated accordingly. 

The formula may be made more 
laxative by the addition of (1) carbo- 
hydrate in the form of sugars, par- 
ticularly lactose, or by a malt prepara- 
tion; (2) fruit juices, especially prune 
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or orange (or apple sauce for the older 
child); (3) whole-grain preparations, 
such as unstrained oatmeal or whole- 
wheat cereals; (4) puréed vegetables, 
supplying the finer form of fiber or 
bulk; (5) vitamin B,; in the form of 
wheat germ, yeast or certain commer- 
cial preparations. 

If constipation occurs in breast-fed 
infants, a supplementary feeding con- 
sisting either of malt extract in water 
or of diluted prune juice may be given 
prior to a nursing period. In older 
children a variety of dried fruits, espe- 
cially prunes and figs and other fiber- 
containing foods, may be given once 
or twice daily. (See Constipation, 


Chap. 26.) 


CELIAC SYNDROME 


Several conditions resembling celiac 
disease have now been distinguished 
from it. Besides the classical celiac 
disease, two other conditions are simi- 
lar: starch intolerance and pancreatic 
insufficiency. 

Classical Celiac Disease. This is a 
type of chronic intestinal indigestion 
occurring chiefly in young children. 
The onset is gradual, beginning usu- 
ally after the first year of life, and oc- 
curring frequently as late as the fifth 
year. Indeed, it may be seen at any 
age. Little is known concerning its 
etiology, but there is a low tolerance 
for both fats and carbohydrates, espe- 
cially the disaccharides and the poly- 
saccharides, probably due to lack of 
absorption from the intestinal walls 
and to faulty utilization of these food 
constituents. It is known that the pan- 
creatic enzymes are present in normal 
amounts in the juice of the duode- 
num, hence the conclusion is drawn 
that the cause of this disease is lack 
of assimilation rather than failure of 
digestion. 
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The symptoms are: 

(1) A prominent protruding ab- 
domen. z 

(2) Voluminous, pale stools, semi- 
fluid, frequent, foul smelling and of 
high fat content. The daily output on 
successive days is surprisingly large. 

(3) Loss of weight or stationary 
underweight persisting for months or 
even years without discernible cause. 

(4) Marked edema of the face and 
the extremities, tongue sore and red. 

(5) Marked retardation of growth. 

(6) Loss of appetite, vomiting, sec- 
ondary anemia and excessive irritabil- 
ity are also frequently encountered. 

Dretary TreaTMEnT. The course of 
celiac disease is long and stubborn 
and, as one writer remarks, “The cure 
of this unique disease is as mysterious 
as its origin.” 

Clinicians agree that the only effec- 
tive treatment is proper diet. Protein 
forms the basis of the diet, since it is 
the only food constituent which is di- 
gested and absorbed without difficulty. 
The carbohydrate of bananas is an 
exception to the findings already 
stated, since it is generally well uti- 
lized when derived from ripe fruit, 
whether baked or raw or given as 
banana powder. 

Modified milk may be used in the 
diet. Hass * recommends protein milk 
which may be prepared in the home 
or made from commercial powders. 
Jeans and Rand ? state that because of 
its fat content, even though low, it is 
not always tolerated, in which case 
boiled skimmed milk is recommended. 
They outline the following as suitable 
for the initial diet of a 2- or 3-year-old 
child: “30 ounces of boiled skimmed 
milk, 2 to 3 egg whites, 1 ounce of 
cottage cheese, | ounce of sieved liver, 

1 Hass, S. V.: J.A.M.A. 99:448, 1932. 


2 Jeans, P. C., and W. Rand: Essentials of 
Pediatrics, Philadelphia, Lippincott, 1946. 


6 to 7 ounces of dextrose, 8 ounces of 
strained orange juice, 8 ounces of 
sieved tomatoes, beef juice and 1 to 2 
teaspoonfuls of cod-liver oil or the 
equivalent in other fish-liver oils that 
may be more potent. The dextrose 
may be given in 10- to 20-per-cent 
solution, flavored with orange juice.” 
They find that dextrose is well uti- 
lized when given at intervals between 
meals. Great care must be taken that 
no starch enters the diet for a period 
of several months, usually for more 
than a year. Fat is returned to the diet 
earlier than starch. After continued 
improvement is noted, other sources 
of protein may be added, such as finely 
chopped lean meat or chicken or gela- 
tin prepared without sugar. It may, 
however, be sweetened with saccha- 
rine. Strained vegetables and puréed 
fruits are added later. It must be re- 
membered that all additions to the 
diet should be made gradually, be- 
ginning with very small amounts. 

Marriott * states that by the end of 
6 months or a year, a typical diet 
would be as shown on next page. 

Marriott then adds: “No further ad- 
ditions should be made for a long 
time. Particularly to be avoided are 
butter, cream, ice cream, fats, fried 
foods, pork, bacon, potatoes, candy 
and cake.” 

Starch intolerance, the exact cause 
of which is not definitely known, 
occurs more frequently than classical 
celiac disease. The stools are frothy, 
foul smelling, high in starch but nor- 
mal in fat content. There is decreased 
amylase in the pancreatic juice which 
is secreted into the duodenum. The 
prescribed diet, therefore, is low in 
starch, the carbohydrate coming from 

3 Marriott, Wm. McK.: Celiac Disease in 
Practice of Pediatrics, compiled by Brenne- 


mann, published by W, F, Prior, Hagerstown, 
Md., 1937. 
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sugar, honey, fruits and strained vege- 
tables; the protein is normal, all types 
are allowed; and the fat is normal. 
Starch, such as cereals and bread, can- 
not be added for long periods of time, 
if at all. 

Pancreatic Insufficiency. Cystic fi- 
brosis of the pancreas is a congenital 
disease resulting in pancreatic-enzyme 
insufficiency. It is characterized by 
widespread change of the mucus- 
secreting glands of the entire pancreas. 
The stools contain both fat and pro- 
tein. The pancreatic enzymes are 
markedly decreased or entirely absent. 
The diet is high caloric (30 to 50 per 
cent above normal requirement), aver- 
age carbohydrate, with the simple 
sugar supplying the greatest part since 
starches are not well tolerated. The 
protein is high and fat moderate. 
There should be a high vitamin A in- 
take. Pancreatin is given with each 
feeding to help in the fat digestion. 


INFECTIONS 


Infections characterized by fever 
usually impair the appetite. It is not 
necessary to restrict food intake dur- 
ing the acute stages but the infant or 
child should be fed according to his 
appetite. He should be encouraged to 
take fluids freely and to return to reg- 
ular food intake as soon as possible. 
As the fever subsides the appetite 
usually becomes progressively better 


and the food intake increases accord- 
ingly. If the illness has been pro- 
longed with loss of weight, liberal 
feedings are indicated. (See Fevers 
and Infections, Chap. 21.) 

In urinary and renal infections, such 
as cystitis, pyelitis and pyelonephritis, 
the treatment is the same as outlined 
in Chapter 20. For chronic infections 
such as tuberculosis see Chapter 21. 


OTHER CHILDHOOD 
DISEASES 


Diseases resulting from dietary de- 
ficiency, especially those of the vita- 
mins, are quite frequently observed in 
children. These diseases have been dis- 
cussed in detail in the chapter on de- 
ficiency diseases (Chap. 22). 

Epilepsy rarely occurs during in- 
fancy. When there is a predisposition 
it usually develops in boys at about 12 
years of age and in girls at about 16 
years of age. The dietary treatment is 
discussed and outlined in Chapter 32. 

Diabetes mellitus is a disease of 
childhood as well as of adult life. It is 
fully discussed in Chapter 23. 

As stated previously, children are 
subject to almost all the diseases 
common to adults. They may be 
allergic to foods with all the attendant 
symptoms mentioned in the chapter 
on allergy; they may be subject to 
gastro-intestinal diseases other than 
those described in this chapter; and 
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they may have dental caries. For all 
such diseases consult the chapter on 
the subject in Part Two. 


REVIEW QUESTIONS 


1. What modifications of diet may 
be indicated to treat vomiting? Colic 
and flatulence? 

2. What are some of the causes of 
malnutrition in children? 

3. How many calories and how 
much protein does a child 2 years old 
require? 

4. What advice would you give a 
mother whose child was overweight? 

5. What are the causes of diarrhea 


and dysentery? What dietary measures 
are indicated for each? 

6. What additions can be made to 
the feedings of an infant having con- 
stipation? Why? 

7. What diseases are included in 
the celiac syndrome? 

8. What type of diet is indicated 
for the treatment of the conditions 
included in the celiac syndrome? Ex- 
plain the reason for each type of diet. 

9, Plan a day’s diet for a child with 
celiac disease. 

10. How are acute fevers in child- 
hood treated? 

11. What other diseases besides 
those already mentioned may children 
contract? 





Part Three 
FOOD SELECTION AND PREPARATION 


INTRODUCTION 


Through food selection and preparation the principles of modern science 
and nutrition can be applied practically. For untold centuries food was sought 
solely for the satisfaction of hunger and the preservation of life. Cookery was 
looked upon as the means by which food, otherwise inedible, could be prepared 
for consumption. 

As trade and agriculture developed, the food supply became more stable, 
and it became possible to count upon more than the immediate satisfaction of 
the hunger instinct. It was not until this period that cookery began to develop 
as an art, and appetite appeal became a consideration. The criterion for well- 
being became “plenty of good food.” Eventually custom decreed the division of 
the day’s food into three meals. Where food was plentiful, the menus for break- 
fast and the midday and the evening meals differed very slightly in any respect. 

As the provision of food, with changing industrial conditions, became a large- 
scale business ail year round, supplies of an ever-increasing number of foods 
became available. Certain items increased materially in cost, while others, be- 
cause of volume production, became less expensive. Improved transportation 
and the development of refrigeration have made possible the supply of fresh 
meats, milk, fruits and vegetables throughout the year. New methods of food 
preservation have provided an ever-increasing range, first of canned products 
and then of frozen foods. These factors have made possible the application of 
the new knowledge of nutrition to food selection. Nowadays the choice is lim- 
ited in general only by the amount of money that can be allotted for the 
purchase of food. Today it is not only the preparation of food from the point 
of appetite appeal that is of interest, but the preservation of its natural values, 
which are now known to be affected by the methods used in preparation. 

It is important for the nurse, in the interest of her own health and the enjoy- 
ment of her daily meals, to know how to choose and prepare food so that it 
will be good in every sense of the word. She will be called upon frequently to 
handle the food problems of her patients. In some cases it may be necessary for 
her to prepare meals, or portions of them, with her own hands. She may often 
have the responsibility of planning and serving suitable meals. In public-health 
service she will be required many times to advise and instruct concerning the 
choice and the preparation of economical, nutritious food. 

The following chapters, which cover both food selection and cookery, pro- 
vide much more material than can possibly be included in the hours devoted 
to the subject during the student’s training course. They have been arranged 
more with a view to convenience than to the nutritive importance of the sub- 
jects. The first few chapters, therefore, are devoted to beverages, which are a 
natural accompaniment to meals, and to milk, fats, sweets and seasonings, all 
of which are used most often in connection with other foods. 

The authors hope that both the background material and the wide selection 
of recipes will be of value to the student after graduation, not only in her pro- 
fession but in her own personal problems of food selection and preparation. 
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Food selection in a broad sense 
covers more than the choice of an ade- 
quate amount of variety foods. It in- 
cludes planning for the day good 
meals which will be not only adequate 
nutritionally but satisfying to the ap- 
petite and to the taste. Foods which 
contrast in food value, color, flavor 
and texture, and which blend, or, as 
it is often expressed, “go together,” 
should be chosen to make up a meal. 


ADEQUATE MENU FOR A DAY 


An adequate and an attractive menu 
for a day can very easily be planned 
on the basic dietary pattern which was 
discussed in Chapter 12. This can be 
varied from day to day, as well as from 
week to week, and there need be little 
repetition of the various items which 
make up a meal unless, as may be the 
case when it comes to breakfast, there 
is a preference for one type of menu. 
The basic dietary pattern, which in- 
cludes one pint of milk, one serving of 
meat, one egg, one serving of some 
other protein food, two servings of 
fruit (one of the citrus variety, or 
tomatoes), one serving of a green or a 
yellow vegetable, one serving of an- 


other vegetable, one small potato, 
three slices of whole-grain enriched 
bread, one serving of another cereal of 
the same type, three pats of butter or 
margarine, will provide an adequate, 
or almost adequate, amount of every 
dietary essential excepting calories. 
This allows for the use of sugar and 
shortening, which add so much to the 
texture and the flavor of so many 
cooked dishes; for the use of butter, 
cream or oil as dressing for vegetables 
and salads; and for the inclusion of 
extra fruit and other foods which have 
appetite appeal. The total amount in 
excess of the basic pattern will depend 
upon the caloric requirement rather 
than on the appetite alone. 

It is not necessary to make any 
dietary calculation in planning meals 
for the normal person. It is good prac- 
tice, however, to consider weight as 
one of the indications of normality. If 
weight is greater than average, menus 
should follow as closely as possible the 
basic pattern without caloric additions. 
If weight is under, it may be well to 
increase the amount of milk and eggs 
and to choose or provide foods which 
will especially tempt the appetite. 
Food will often alleviate fatigue and 
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a condition which is often known as 
nervousness, both of which may be 
either contributing causes or symp- 
toms of underweight. 

The three-meal-a-day plan is gener- 
ally accepted. There should be no 
omission of breakfast, which should 
be adequate, although not necessarily 
heavy. The main meal of the day may 
be served at noon or in the evening, 
to suit convenience and _ preference. 
The basic pattern calls for meat, pota- 
toes, some other vegetable and a des- 
sert, with the addition of a salad if 
not used at another meal. The same 
general plan may be followed for the 
lighter meal, either luncheon at noon 
or supper in the evening, when a sup- 
plementary protein other than meat 
may be the main dish. This may be in 
the form of a soup made with a milk 
base, or an egg or a cheese dish. Such 
dishes will sometimes be used as the 
main source of protein. Recipes will 
be found in Chapter 42 (Eggs), 
Chapter 44 (Cheese) and Chapter 
40 (Cereals). Recipes for use of dried 
vegetables (legumes), which are also 
high in protein, will be found in 
Chapter 51 (Family-size Inexpensive 
Recipes). A dessert, which adds satis- 
faction to both luncheon and dinner, 
gives another opportunity for the use 
of milk and eggs. 

The preparation of each meal de- 
pends first of all upon having all 
ingredients on hand. The order of 
preparation of each dish, so that all 
may be ready at the meal hour, should 
be considered first. If a baked product 
is in the meal plan, the oven should 
be preheated at the proper tempera- 
ture and time should be allowed for 
this as well as for baking. The time 
indicated for the proper cooking of 
meat, fish, eggs and vegetables should 
be estimtaed in order that they may 
be served as soon as they are cooked. 


Salad ingredients should be taken out 
of the refrigerator, where they have 
been placed in order to be crisp, and 
put together just before serving time. 
The table or tray should be set so as 
to be ready when the food is at its 
best. Dishes for hot food should be 
warm, while those for cold food 
should be cold or even chilled in the 
refrigerator. 


FOOD FOR THE PRIVATE 
PATIENT 


One of the responsibilities of the 
nurse is to make sure that the pa- 
tient for whom she is caring at home 
is provided with appropriate, well- 
cooked and attractively served food. 
When the patient is seriously ill, the 
demands may be such that the nurse 
will have no time for actual prepara- 
tion of the food itself, but she may 
have to make suggestions as to how 
the doctor’s orders should be carried 
out. This is particularly important 
when the condition of the patient de- 
mands the restriction of certain foods. 
The most common demand upon the 
nurse on a private case is during con- 
valescence, when it is often important 
to tempt the appetite. The food prefer- 
ences of the patient must be consid- 
ered as far as possible, and if foods 
to which there is a prejudice must be 
included, they should be made as at- 
tractive as possible in seasoning or 
flavor and in appearance. 

While it is usually preferable, when 
possible, to plan the patient’s meals as 
a modification of the regular family 
menu, it may be necessary for the 
nurse to undertake the preparation of 
special dishes or of whole meals. 
When this is the case, she must plan 
to cook in small quantities and yet in 
amounts large enough to ensure suc- 
cessful results. It is impossible to pre- 
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pare certain dishes in individual quan- 
tities, and in such case the leftover 
portion may sometimes be used the 
next day or some other member of the 
household may share the patient’s 
food. Whether or not the nurse pre- 


more tempting. Fresh sprigs of pars- 
ley, strips of pimiento or green pepper 
may often be used to good advantage 
with main dishes. A few berries, cher- 
ries, strips or segments of other fruits 
of bright color may add an interesting 





Fic. 76. An attractively set tray tempts the appetite. 


pares the food, she should take the 
responsibility of seeing that the tray 
is attractively arrnaged with clean, 
crisp linen and suitable dishes heated 
or chilled as the case may be. In the 
dull days of convalescence, mealtime 
may be an event, and by the nurse’s 
aid in making it a pleasant occasion, 
recovery may actually be hastened. 
Simple garnishes which contrast in 
color with the food often make a dish 


note to a plain dessert. A flower laid 
on the tray or placed in a low vase 
which cannot easily be upset may add 
a finishing touch. It is worth while 
to take pains with the préparation and 
the service of food for the invalid. 


USE OF RECIPES 


A recipe is a formula by which the 
proportions of the ingredients have 
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been found by experiment to produce 
desirable results when combined ac- 
cording to the directions in the 
method. A recipe should be carefully 
read and ingredients should be as- 
sembled before food preparation is 
begun. The recipes in the following 
chapters are for as small quantities as 
possible to ensure successful results. 

The use of small utensils for the 
preparation of small recipes is an aid 
to success. A pint saucepan, a very 
small double boiler, a small strainer, 
a small drip coffee pot and a small 
teapot will make the preparation of 
smali quantities easier and more suc- 
cessful than would otherwise be the 
case. It should be noted that the time 
allowance for small recipes is usually 
shorter than for the preparation of 
those of family size. Most small-quan- 
tity recipes prepared on top of the 
stove should be cooked over low heat. 
Temperature and time should be care- 
fully regulated when individual bak- 
ing dishes are used. 


MEASURING 


For the successful use of a recipe 
accurate measurements are important, 
particularly in the case of flour, sugar, 
shortening and leavening agents such 
as baking powder and soda. Flour and 
confectioners’ sugar must be sifted 
before measurement. 

For the sake of texture and flavor, 
certain variations may be made ac- 
cording to taste after the basic prepa- 
ration has been accomplished. At this 
time, for instance, more liquid may be 
added to a soup or sauce recipe and 
more seasoning may be added to taste 
to any dish. In fact, the cook should 
form the habit of tasting with a criti- 
cal palate every dish which she pre- 
pares before serving. 

For accurate measuring the follew- 
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ing utensils are essential: An eight- 
ounce measuring cup divided into 
fourths and thirds or a set of meas- 
uring cups of the above volumes; 
tablespoons and teaspoons of regula- 
tion sizes or a set of measuring spoons. 

To measure a cupful of a dry ma- 
terial, fill the cup lightly with a spoon, 
a little above the brim, and level with 
the cutting edge of a knife. Do not 
shake the cup to level the materials. 
This is particularly important in the 
case of flour sifted before measure- 
ment. To measure fat, pack firmly into 
cup to the desired mark of measure- 
ment. Except for pastry, fat should 
be at room temperature. (An easy 
method to measure half a cup of short- 
ening 1s to fill cup to half mark with 
cold water and add shortening enough 
to cause water to rise to the one-cup 
mark. To measure a quarter of a cup, 
fill with cold water to the three-quar- 
ter mark.) Before measuring honey or 
sirup, always rinse cup with cold 
water first. 

To measure dry ingredients by the 
tablespoon or teaspoon, fill until heap- 
ing and with the cutting edge of a 
knife brush off all that extends above 
the edge of the spoon. If one half 
spoonful is desired, divide the con- 
tents of the spoon lengthwise and push 
off one half. If one fourth is wanted, 
divide the remaining half crosswise of 
the spoon and push off the portion not 
desired. If one eighth is desired, divide 
the remaining one fourth crosswise 
and push off the portion not needed. 
If one third of a spoonful is desired, 
divide the contents of the spoon cross- 
wise into thirds, pushing off the un- 
desired portion. 

To measure spoonfuls of liquid dip 
the spoon into the liquid. 

To measure butter or other solid 
fats, pack solidly into the spoon and 
level with a knife. 
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Fic. 77. Only level measures are accurate measures. (Bureau of Home Eco- 
nomics, U, S. Department of Agriculture. ) 


TABLE OF MEASURES AND Tue Merric System anp Its 
APPROXIMATE WEIGHTS Pourvacenre) 
$ teaspoons... . 6.72... I tbsp. The metric system of weights and 
16 tablespoons............ 1 cup . Iola 
ae Eee 1 gill measures 1s commonly used in all 
Pe ee re 1 pt. types of scientific work. Dietary pre- 
Aj pea at racer 1 qt. scriptions are usually written in this 
A ee eae ee 1 he system. The unit of volume is the liter 
Muarts! 5.8: gal. s seni 
1 tablespoon butter 1s oz. (approximately 1 quart) of w ater 
*1 tablespoon liquid....... 16 oz. which weighs 1,000 Gm. or 1 kilo- 
1 tablespoon flour. ..:.... 4 0z oram. 
‘ 2 s1Er- 32 5 4 : rn x 
y tablespoon sugar........ 3§ 02. Below is given a table of metric 
Se GU Hid css ss sce a 8 oz. : 5 : 
1 cup flour.............. 416 oz. weights and measures and their equiy- 
1 cup butter............. 8 oz. alents. When preparing weighed diets 
Palin crib aes) oLO0Z: ‘ 
dlp se 1 For additional equivalents see Tables, 
* Water or milk. Part Four. 
1 liter (by volume) = 1,000 cubic centimeters (cc.) = 1.06 qts. 
1 liter (by weight) = 1 kilogram (Kg.) = 1,000 Gm. = 2.2 lbs. 
1 oz. = 28.34 Gm. 
1 Gm. = 1cc. 
1 tsp. = 5 cc. 2 
1 tbsp. = 14 cc. approximately figured at 15 Gm. 
2 tbsp. (1 oz.) = 28 cc. Re a " 200 z. 
1 cup = 225 cc. ‘ ** 240 
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extreme accuracy is necessary, but for 
rough estimates approximate figures 
may be used. 


COOKERY TERMS 


Cream: To soften shortening and to 
blend with sugar by rubbing with 
a wooden spoon. 

Cut in: To blend shortening with 
flour with pastry blender or two 
knives. 

Dice: To cut in small square pieces. 

Fold: To add whipped cream or 
beaten egg whites with a careful 
cutting motion. 

Mince: To cut or chop fine. 

Purée: To press food through a 
sieve. 

Sauté: To cook in a small amount 
of fat. 

Sear: To brown quickly over direct 
heat or in oven. 

Shred: To cut or tear in thin strips. 

Simmer: To cook in liquid just be- 
low boiling point. 

Steep: To let stand in hot liquid 
below boiling point. 


CARE OF UTENSILS AND 
DISHES 


Intelligent planning for the use of 
utensils and dishes and their care after 
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use is a factor in efficient food prepa- 
ration. This includes the following 
points: 

1. When both dry and liquid ma- 
terials are to be measured, use the 
measuring cup first for the dry in- 
gredients, then for the liquids. 

2. Rinse cooking utensils as soon as 
possible. Use hot water for those 
which have contained sugar, sirup or 
fat. Wipe greasy utensils with soft 
paper before rinsing. For eggs or 
starchy ingredients, use lukewarm 
water. 

3. Wash cooking utensils as soon 
as possible. This makes meal prepa- 
ration and dishwashing neater and 
easier. 

4. When water is hard, a water 
softener is recommended before soap 
is used. A “soapless soap” which is 
a detergent may replace both water 
softener and soap. 

5. Order of dishwashing: Rinse 
dishes and stack in an orderly pile to 
the left of sink. Wash in order glass, 
silver, small table dishes, then serving 
dishes. Place washed dishes in drainer 
and rinse with very hot water, or rinse 
in very hot water and place on towel. 
Place dried dishes on tray to return 
to cupboards. 
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BEVERAGES IN THE MENU 


A meal is incomplete in the opinion 
of most people without a beverage, 
which in its simplest form may be a 
glass of cold water, chilled with ice if 
desired. This is usually part of the 
service of the invalid tray, even if an 
additional beverage is served, unless 
there is some reason for limiting 
liquids in the diet. The old prejudice 
against drinking water with the meal 
has been overcome, although water or 
other cold beverage should be sipped 
rather than taken in gulps to wash 
down food, which may not in this case 
be properly chewed. 

With few exceptions everyone en- 
joys a hot beverage on the breakfast 
table. Usually coffee is the choice, 
and it may also be the preference with 
other meals. Some persons prefer tea 
at breakfast, but it is more com- 
monly used at other meals. Cocoa is a 
good choice for the children’s break- 


GENERAL RULES AND RECIPES FOR BEY- 

ERAGES (CONT. ) 

TEA 

COCOA AND CHOCOLATE 

MILK AND EGG BEVERAGES 

FRUIT BEVERAGES 

WINE BEVERAGES 

HIGH CALORIC BEVERAGES 

HIGH PROTEIN BEVERAGES 

DIABETIC BEVERAGES 





fast, especially if a cold rather than a 
hot cereal is served. A few older per- 
sons take cocoa for breakfast, and may 
enjoy it, as will the children for lunch 
or supper. For most children, how- 
ever, milk is the indispensable bev- 
erage at every meal. 

Coffee and tea have no food value 
unless served with cream and sugar. 
Cocoa in itself will increase the food 
value of the milk which is used in its 
preparation. Coffee, tea and cocoa all 
have a certain amount of stimulating 
power. Generally this is an asset, espe- 
cially at breakfast time. 

A cold beverage other than water 
may be used at any meal, with the 
exception of breakfast, especially in 
warm weather. Iced coffee, tea or 
cocoa, a carbonated beverage or a fruit 
drink are usually chosen. These bev- 
erages, however, are used all the year 
round between meals as a refreshment. 
Milk, eggnog and other cold beverages 
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made with milk or with milk and eggs 
are valuable for serving between meals 


when the caloric or protein content of . 


the diet needs to be increased. Wine 
and other liquors which are occasion- 
ally used to provoke appetite or to 
stimulate or flavor furnish additional 
calories. 

Hot beverages should be really hot 
when they reach the patient and cold 
beverages really cold. The former is 
particularly important, as a lukewarm 
cup of a beverage which is supposed to 
be hot may ruin the enjoyment of an 
otherwise good meal. 


CoFFEE 


Coffee is obtained from the berry of 
a tropical tree which bears fruit all 
the year. The beans are removed from 
the berry, dried, cured and hulled be- 
fore they are sent to be roasted in the 
countries where the coffee is to be 
consumed. 

Blends of various kinds of coffee are 
used to produce the special aroma and 
flavor typical of an individual brand. 
The period of time allowed for roast- 
ing also affects the flavor. The roasted 
beans must be ground in order to 
allow the water to come in contact 
with as large a part of the coffee sub- 
stance as possible. The fresher the 
grind, the better the flavor of the bev- 
erage. As coffee is seldom ground at 
home today, it should be purchased 
either freshly ground or in vacuum 
containers. After a container is opened 
and the coffee comes in contact with 
air, loss of flavor begins. It has been 
found that loss is delayed by keeping 
coffee in a cool place. Theoretically, 
the finer the grind, the greater the 
flavor released. The choice of steel-cut 
or drip-grind coffee will depend upon 
what type of coffeepot is used. 
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The coffee berry in its natural form 
has some food value and is still used 
in certain Eastern countries as a food 
ration when powdered, mixed with 
fat and made into balls. In beverage 
form, as taken in the United States, 
however, it merely provides stimula- 
tion. Among its soluble constituents 
is caffeine, amounting to about 1.24 
per cent. Caffeine is a stimulant which 
acts upon the heart and the nervous 
system. It is not, like most other stim- 
ulants, followed by depressing effects. 
Its effect, however, upon the individ- 
ual is variable, as some persons are ex- 
ceedingly sensitive to its stimulating 
quality, while others are less affected. 
While authorities differ concerning 
the harmfulness of the moderate use 
of coffee by adults in good health, all 
agree that it should never be given to 
children. 

Caffeine may be removed to the ex- 
tent of 95 per cent or more. Decaf- 
feinated coffee is marketed under sev- 
eral trade names. It retains the coffee 
flavor and is prepared in the same way 
as other coffee. Decaffeinated coffee is 
often prescribed by physicians. 

Tannin is another of the soluble 
products which may be found in the 
decoction. Caffeine is very soluble and 
is dissolved very quickly when once 
the liquid comes into contact with the 
ground beans. The tannin, however, 
requires several minutes for its com- 
plete extraction. Long boiling or 
standing on the grounds brings out 
a characteristic bitter flavor. The or- 
dinary cup of coffee, as it is made in 
the United States, contains from two 
to three grains of caffeine. Strong cof- 
fee may contain as high as four grains 
per cup; but the amount of tannin will 
depend largely upon the method by 
which it is made, as it increases with 
prolonged cooking. 
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Fic. 78. Coffee should be poured after the tray is ready. 


MAKING COFFEE of great importance, and that a tem- 
perature less than boiling during the 
period while the coffee is in contact 
with the water produces the best 
flavor. When boiling water is used in 
a drip coffeepot, the contact with the 
cold coffee decreases the temperature 
to the proper point. For fine flavor, the 
drip method is recommended. Re- 


Four different methods, each 
adapted to the type of coffeepot, are 
in general use. Coffee of a medium 
grind should be used for boiling and 
percolating. A finer grind, known as 
drip grind, is for drip and vacuum 
pots. Experiments by the Massachu- 


setts Institute of Technology show 
that the temperature of the water is search by Leslie H. Backer of the 
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Stevens Institute of Technology shows 
that a drip beverage should never be 


poured through the grounds a second | 


time. Flavor may actually be lost by 
a second dripping. Professor Backer’s 
experiments showed that water should 
not be in contact with ground coffee 
longer than five minutes, regardless of 
the method used. The reason for this 
is that while about 25 per cent of the 
coffee is soluble in water, not more 
than 85 per cent of the soluble portion 
should be extracted for a beverage of 
the finest flavor. 

In an effort to improve coffee brew- 
ing, the National Coffee Association 
is now offering a seal of recommenda- 
tion for coffee-brewing devices which 
pass tests in producing brewed coffee 
of fine flavor, aroma, strength and 
clarity. To receive approval, the de- 
vices must be simple to operate, easy 
to clean and complete brewing within 
a reasonable length of time. The de- 
vice must be made of material which 
does not contaminate the brew with a 
foreign or undesirable taste. 

All research in brewing coffee 
shows the importance of a clean pot. 
It is not difficult to remove all traces 
of coffee oils when a glass, pottery or 
enamel pot is used. A metal pot ab- 
sorbs the oils. It should, therefore, be 
thoroughly washed in soapy water 
and the spout scrubbed with a brush. 
After rinsing in hot water, there 
should be no detectable odor of coffee. 
If a metal pot is not so washed, the 
oil of the coffee may be absorbed by 
the porous metal, become rancid and 
spoil the flavor of a fresh brew. Coffee 
prepared in a metal pot should be 
served as soon as it is brewed, as the 
flavor changes very quickly. 


General Rules for Brewing Coffee 


General rules for brewing coffee by 
any method follow. For detailed direc- 


tions for each type of coffeepot, see 
page 408. 

1. Use freshly roasted and ground 
or vacuum-packed coffee. Keep coffee 
in refrigerator or other cool place in 
covered glass jar. Scald jar before re- 
filling with coffee. 

2. Use grind suitable for type of 
pot. 

3. Use pot of size suitable for 
amount to be brewed. 

4. Measure coffee and water accu- 
rately. 

5. Use freshly boiling water. 

6. Serve beverage as soon as 
brewed. 

7. Never reheat the beverage. 

Cereal beverage preparations made 
from roasted grains which possess no 
stimulating qualities are sold as coffee 
substitutes. One form may be pre- 
pared by any coffee method. Another 
is so fine and is treated in such a way 
that it will dissolve instantly in boil- 
ing water. 

Coffee extenders such as roasted 
chicory and malt are sometimes mixed 
with ground coffee. 


TEA 


Tea as a beverage is the infusion 
made from the leaves of thea, an ever- 
green bush. The shrub is not allowed 
to grow to a height to exceed 5 feet. 
The leaves are lance-shaped and vary 
considerably in length. The smaller 
and the younger leaves produce the 
more delicate flavor and, therefore, de- 
mand the higher prices. The very ten- 
der young leaves at the end of the 
branches make Orange Pekoe, or 
Flowery Pekoe tea. Flowery Pekoe is 
scented, the scent being produced by 
allowing certain fragrant flowers to 
be held in contact with the tea during 
the process of preparation for the 
market. Orange Pekoe is so called be- 
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cause the infusion made from it is 
orange in color. The next larger leaves 
are called Pekoe; the next Souchong; 
and those still longer are Souchong, 
No. 2 or 3, the ordinary varieties of 
tea. 

After the leaves are gathered, they 
are put into trays or upon shelves and 
allowed to dry or wither in order to 
reduce the amount of moisture in 
them. They are then twisted by being 
passed through rollers to extract more 
of the moisture. The leaves, as they 
come forth from the rollers, twist or 
roll, which gives the process the name. 
The masses of rolled leaves are then 
broken up, and, if green tea is de- 
sired, they are then fired. For this 
purpose they are spread thinly upon 
trays and placed in a current of hot 
air until thoroughly dried. They are 
then cooled and sifted or sorted ac- 
cording to sizes, when the tea is ready 
for packing. 

If black tea is desired, the leaves are 
fermented before they are fired. This 
is accomplished by spreading wet 
cloths over the leaves and then allow- 
ing them to ferment until they attain 
a copper color, the color which is de- 
sired after the infusion is made. Suc- 
cessful fermentation requires much ex- 
perience, as the tea may be easily 
spoiled by overfermentation. The dif- 
ference between green tea and black 
tea, then, is simply that one is fer- 
mented and the other is not. Oolong 
teas are a cross between green and 
black teas, although they are ordinar- 
ily classed as black teas; they are fer- 
mented only slightly so that they par- 
take somewhat of the flavor of the 
black tea, but have more of the color 
of the green tea. 

Tea contains practically the same 
constituents as does coffee. The prin- 
cipal ingredient is theine, similar to 


caffeine. Tannin is likewise found, as 
well as a small amount of an essential 
oil which gives it its flavor and aroma. 
It is important that tea should be 
made just before serving. According 
to Hutchinson, an English author, one 
cup of tea as ordinarily made “con- 
tains about one grain of caffeine and 
twice or three times as much of tannic 
acid.” This statement probably refers 
to the way it is made in England, 
where it is usually stronger than in 
this country. The physiologic effects 
of tea are much the same as those of 
coffee. Most persons, however, seem to 
be more susceptible to the effects of 
coffee than to those of tea. 


Hers TEas 


Infusions of various herbs are used 
in beverages and called tea. With the 
exception of maté, from a South 
American shrub, they are generally 
lacking in stimulation but are pleasant 
and refreshing. 


MAKING TEA 


Tea making should be done with a 
view to extracting as little of the tan- 
nin as possible while at the same time 
extracting the flavor. Therefore, the 
water should be boiling when it is 
turned upon the leaves, and the pot 
containing the tea should also have 
been heated previously in order not 
to reduce the temperature of the 
water. Fresh cold water should be 
brought to boiling point and :mme- 
diately poured over the leaves, other- 
wise the infusion will have an insipid 
flavor. The infusion should not be 
allowed to steep for more than five 
minutes, when it should be turned 
into another pot; or the tea may be 
tied in a cheesecloth bag and removed 
from the pot after standing the neces- 
sary time. 
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Cocoa AND CHOCOLATE 


Cocoa and chocolate are produced 


from cocoa beans, which grow in pods- 


from about 5 to 8 inches long upon a 
tropical (or subtropical) tree known 
as the Theobroma cacao. When the 
pods are ripe the beans are removed 
from them and deposited in boxes or 
holes in the ground to ferment. They 
are stirred occasionally to prevent 
overfermentation. When thoroughly 
sweated they are removed, spread 
upon floors or shelves and allowed to 
dry, whereupon they acquire the red- 
dish tint so much desired. When thor- 
oughly dried they are put into bags 
and are ready for the market. 

In manufacturing plants the cocoa 
beans are cleaned, sorted and roasted 
thoroughly. The roasting process is a 
very delicate one, as overroasting spoils 
the flavor. They are then cracked, the 
cracked beans being sometimes known 
as cocoa nibs. They are afterwards 
ground. This reduces them to a thick, 
oily liquid that is run into molds and 
allowed to cool, and forms the familiar 
bars and cakes of bitter chocolate. If 
a sweet chocolate is desired, sugar is 
mixed with the mass before it is al- 
lowed to cool. If cocoa is desired, some 
of the oil or butter is removed before 
the liquid cools so as to produce a less 
rich mixture. Approximately one half 
of the fat is removed from the ground 
bean. After cooling, the remainder is 
ground and bolted, the result being 
cocoa, a soft, floury powder which is 
put up in cans for the market. 

Cocoa is less rich in fat than is choc- 
olate, and is therefore often more de- 
sirable in illness. Chocolate and cocoa, 
unlike tea and coffee, have a high 
nutritive value. The roasted beans, 
and likewise the bitter chocolate, con- 
tain approximately 50 per cent fat, 
about 18 per cent protein, 10 per cent 
starch and 7 per cent sugar. Like tea 


and coffee they also contain a stim. 
ulant and tannin. The stimulant, 
known as theobromine, belongs to the 
same group of chemical substances as 
does caffeine, and has approximately 
the same physiologic effects, though 
not to such a marked degree. It is 
thought also that the tannin in choc- 
olate is in a less objectionable form 
than in tea and in coffee. Since only 
a small amount of cocoa or chocolate 
is used in making the beverage, there 
is only a small amount of stimulant in 
one cup; and the chief nutritive value 
of the drink lies not in the cocoa but 
in the amount of milk and sugar used 
with it. Because of the stimulating 
quality, however, cocoa as a beverage 
should be given to children in very 
weak form. Cocoa should not be con- 
fused with coca-cola, which is the 
product of a different plant and con- 
tains considerable: caffeine. 


MAKING COCOA 


In preparing cocoa as a beverage, 
the easiest way is also the most satis- 
factory from the standpoint of the 
resulting product. Place the desired 
amount of cocoa in a saucepan and 
add cold water to cover. Boil over 
direct heat, stirring until the mixture 
is smooth and has begun to thicken as 
it boils. Add cold milk and sugar, heat 
until foamy and beat with an egg 
beater to prevent the formation of the 
milk “skin.” Cocoa, unlike tea and 
coffee, may be made several hours 
before it is $o be used, and it will im- 
prove in flavor if kept heating over 
hot water (as in a double boiler) until 
served. 

Corp Beveraces 


Cold beverages are used generally 
between meals in the invalid diet. They 
should always be thoroughly chilled 
and are often iced. Fruit juices may 
be used in their concentrated form or 
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may be diluted with water or shaved 
ice. Combinations of beaten egg with 
fruit juices are sometimes given. Eggs 
may be combined with milk, sweet- 
ened and flavored for a variety of so- 
called eggnogs. Milk in its usual form, 
or as buttermilk or acidophilus milk, 
is the staple beverage in the invalid 
diet. Malted milks of various flavors 
may also be used. Evaporated milk 
shaken with fruit juices and cracked 
ice is useful in some cases where it is 
dificult for the patient to take fresh 
milk. Effervescing waters or ginger ale 
are sometimes well taken by invalids. 
In certain cases they are specifically 
ordered. Iced tea, coffee and cocoa 
may be used between or with meals 
in some conditions. The choice of 
beverage will depend largely upon 
whether it is given for its food value 
or merely as refreshment. In any case, 
a cold drink served between meals 
adds interest to the monotonous hours 
in the daily routine of the invalid. 


A.conHo.ic BEVERAGES 


Alcohol is the product of fermenta- 
tion of sugar: sugars found in such 
foodstuffs as fruits or sugar produced 
from starch by a malting process. Al- 
coholic beverages are of two types: 
those which are produced by fermen- 
tation only, such as ale, beer and most 
wines; and those in which the fer- 
menting substances are distilled to 
yield a distillate with a higher per- 
centage of alcohol than can be secured 
by fermentation only. In alcoholic 
beverages, the alcoholic concentrations 
are often increased by fortification or 
rectification; i.e., by the addition of 
alcohol or strong alcoholic distillates 
(neutral spirits). By such procedures 
the alcoholic content of wines which 
are not distilled may be as high as 
from 20 to 24 per cent. 

Since Federal, and sometimes state, 


taxes are based on the alcoholic con- 
tent, the exact amount is often stated 
on the label of a retail product of a 
given manufacturer. It may be stated 
as percentage of alcohol: e.g., musca- 
tel, 20 per cent, or as “proof alcohol” 
content. By this latter method 50 per 
cent alcohol is called 100 per cent 
proof, and a whisky labeled “90 per 
cent proof” would contain 90 per cent 
of 50 per cent or 45 per cent alcohol. 
For general use the table on page 408 
may be used. 

For a time considerable importance 
was attached to the value of alcohol 
as a food, owing to the fact that alco- 
hol, when burned, yields energy as 
heat, although it is not capable of 
being stored in the body as other food 
constituents are. For this reason it has 
been used quite extensively in diabetic 
diets as a source of heat in place of the 
starches and the sugars. Some physi- 
cians still prescribe it for this purpose. 
It is sometimes given to increase the 
appetite. In cases of collapse it acts as 
a quick restorative. Like drugs, it 
should never be given to patients un- 
less it is prescribed by the physician. 

In its own form, wine, and most 
commonly sherry or port, is used in 
the invalid diet. Sherry, brandy, 
whisky and rum are used most often 
as flavorings for such beverages as 
eggnog and fruit drinks. Beer or ale 
may be prescribed in certain high- 
calorie diets, especially when for some 
reason milk cannot be taken. It should 
be noted that these beverages compare 
with milk merely in caloric value. 


GENERAL RULES AND RECIPES 
FOR BEVERAGES 


CorFrEE 


A patient who is fond of coffee will 
be even more critical than usual with 
regard to it during illness or convales- 
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ALCOHOLIC BEVERAGES! 


Average | Cal. per 


f 
Alcohol Carb. steer 
Portion | Portion | per cent} per cent per cent 
DIsTILLED LiQuoRs 
Benedictinés..n0tto. soe a eke 20 cc 80 42 30 35-50 
Créme de menthe.............} 20cc 74 36 [s 30 35-50 
ugar - 

CSR a ialeo Aarpertned ty by Lon Fase 20 cc 65 45 sometimes 35-50 
Brandies....... me { par 
Rumney. Se sife ae es 50 ce 153 44 eae 5 
Wihisktes: fi out vset 2. este. 50 cc 145 42 40-58 
Gin coe eee ete 50 oce 140 40 35-50 

WINES 
Ch aoe awe eee meds 135) cc Hil, 10 1-4 9-12 
Rete, : A ee ee ae 120 cc 95 12 10-16 
WiHitesran.. pohticet rem ee ornare 120 cc 89 ts - 10-16 
POLES Mee ai ene eee nee tec. 30 cc 45 17 3-5 15-20 
SHEET Yj. be Risen were bee ee 30 cc 42 ily 3 15-22 
Matr Liquors 
TNL EE aR lh 2 tg RE BN tal se be 250 cc 155 6 5 3-6 
Beare thc Od ew 50) pea 250 cc 10) 4 t 3-8 
CIDER A : 
WECM e Sion yp caeckts oe ee 2Z50'ce 70 1 5 1-6 
Rermenteds, 22-180 soa ee 20 ce 130 5 0-13 1-6 


cence. The use of fresh coffee is impor- 
tant (see p. 402), as is the “grind,” 
which should be suited to the type of 
pot. If possible, a small drip pot 
should be used to make coffee, es- 
pecially for the invalid’s tray. A 
proportion of two level tablespoons 
to three quarters of an 8-ounce meas- 
uring cup of water is now the accepted 
proportion. For certain heavier types 
of coffee, the proportion of water may 
be increased to 1 cup. A patient may 
prefer a brew weaker than this. The 
fineness of the grind also affects the 
strength of the coffee. A medium 


1 The above table is compiled from a num- 
ber of authentic sources. There are, of course, 
differences in composition of various brands, 
as indicated by the range of alcohol. When it 
was possible to obtain more than one analysis, 
average figures were used. 





grind is usually chosen for the boiling 
and the percolating methods of coffee 
making, while a finer grind labeled 
“Drip Grind” should be used for drip 
and vacuum pots. For after-dinner 
coffee a double measurement of coffee 
is generally used. 

Boiling. Pour freshly boiling water 
on the coffee and let it come to the 
boil. Settle with a little cold water, 
and set aside to steep for two or three 
minutes. Broken egg shells may be 
mixed with the ground coffee before 
water is added. 

Percolating. Pour freshly boiling 
water over coffee after it has been put 
in basket. Set over heat, let boil sev- 
eral minutes after beverage begins to 
bubble in the glass top. Do not over- 
percolate. Remove basket containing 
grounds. 
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Drip Method. Heat pot by rinsing 
with boiling water, or by allowing the 
separate sections, including cover, to 
heat round utensil in which water is 
being brought to the boil. Adjust 
basket over lower section and measure 
coffee into it. Adjust upper section of 
pot and add measured amount of boil- 
ing water. Set in warm place or place 
in a shallow pan containing boiling 
water. When beverage has finished 
dripping, remove upper sections and 
recover lower pot. 

Vacuum Method. Boil water in 
lower portion of coffee “machine.” 
After water boils, adjust upper sec- 
tions and add coffee. Continue boiling 
and when water rises into upper sec- 
tion, stir thirty seconds, first in one 
direction and then in the other. Re- 
move pot from heat but keep in warm 
place until beverage has all returned 
to lower pot. Remove upper section. 
If the coffee maker demands the use 
of a filter cloth, wash and keep under 
water when not in use. 

Care of Coffeepots. Rinse well im- 
mediately after use and wash in hot 
soapy water. Scrub spout with brush. 
Rinse with hot water and dry. Wash 
metal pots so well that no coffee odor 
remains. Dark stains on the inside 
indicate that the pot was not thor- 
oughly cleaned each time after being 
used. 


Decaffeinated Coffee 


Procedure: Decaffeinated coffee almost 
caffeine-free is available in vacuum cans, 
and may be prepared by any of the fore- 
going methods. 


Instant Coffee 


Procedure: Soluble powdered coffee dis- 
solves instantly in boiling water, and is 
usually prepared by the cup, which 
should be heated before the coffee and 
the boiling water are poured into it. A 


caffeine-free powdered coffee is also avail- 
able. 


Iced Coffee 


Procedure: Prepare coffee by any of the 
above methods, using a double propor- 
tion of coffee to water, then pour over 
chopped ice in a tall glass. Add more ice 
if necessary, and serve at once with pow- 
dered sugar and plain or whipped cream. 


TEA 
Tea 


Procedure: The proportion of 1 teaspoon 
of tea or 1 tea ball to 1 cup water is 
generally used. 

Heat the teapot by pouring boiling 
water into it a few minutes before it is 
needed. Empty, and put tea into the pot. 
Pour boiling water over it and let stand 
from 3 to 5 minutes, then serve with 
lemon, sugar and cream or milk, as pre- 
ferred. A covered pot of boiling water 
should always be served with the pot of 
tea on the tray in order that it may be 
diluted if weak tea is preferred. As a 
variation, tea may occasionally be served 
Russian style in a tall glass garnished 
with sliced lemon. 


Iced Tea 


Procedure: Follow directions for making 
tea, using 2 teaspoons tea to each cup 
boiling water. After tea has steeped, pour 
over chopped ice in a tall glass. Add more 
ice if necessary, and serve at once, with 
quartered lemon and powdered sugar. 
The glass may be filled to half its depth 
with tea, to which, after it has chilled, 
ginger ale may be added. 





CocoA AND CHOCOLATE 


Cocoa 


Ingredients: 

2 teaspoons cocoa 

¥% cup cold water 

34 cup milk 

2 teaspoons sugar 
Procedure: Mix cocoa and water, stir over 
low heat until smooth. Boil | minute. 
Add milk and sugar, heat and beat until 
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foamy with a rotary egg beater to pre- 
vent the formation of a scum. If pre- 
ferred, 2-3 tablespoons cocoa sirup (see 
below) may be stirred into 1 cup hot 
milk. Serve with whipped cream. Yield: 
1 serving. 


Chocolate 


Procedure: Follow directions for cocoa, 
substituting 14 square unsweetened choc- 
olate cut in small pieces for the cocoa. 


Iced Chocolate or Cocoa 


Procedure: Follow directions for cocoa or 
chocolate and cool. Pour over chopped 
ice in tall glass and serve with whipped 
cream. 


Iced Mocha 


Procedure: Combine equal parts of iced 
coffee and iced chocolate. Flavor with 
vanilla extract or powdered cinnanson to 
taste. Serve in tall glass with whipped 
cream. 


Cocoa Sirup 
Ingredients: 
¥ cup cocoa 
1 cup cold water 
1 cup sugar 
¥@ teaspoon salt 
¥% teaspoon vanilla extract 


Procedure: Mix cocoa and water in 14%4- 
quart saucepan and stir over low heat 
until mixture thickens and boils. Add 
sugar and salt, stir until dissolved. Boil 
3 minutes, add vanilla extract, pour into 
pint jar and seal. After opening, store in 
refrigerator. This sirup will keep indefi- 
nitely, and may be used as a flavoring for 
milk drinks or as a sauce for puddings 
and ice creams. Yield: | pint. 
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Eggnog 
Ingredients: 
1 egg 
Salt 
| tablespoon powdered sugar 
%4 cup milk 
1 tablespoon brandy 
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Procedure: Beat egg thoroughly. Add salt 
and sugar and beat until dissolved. Stir 
in milk and add brandy. Serve in glass 
and sprinkle with nutmeg if desired. The 
egg white may be beaten separately, if 
desired, and folded in just before the egg- 
nog is served. Yield: 1 serving. 


Chocolate Eggnog 


Procedure: Follow directions for eggnog 
(see above) substituting 1 tablespoon 
cocoa sirup (above) and % teaspoon 
vanilla extract for brandy. 


Orange Eggnog 
Ingredients: 

1 egg yolk 

2 teaspoons sugar 

¥ cup orange juice 

1 teaspoon lemon juice 

1 tablespoon cream 

1 egg white 
Procedure: Beat egg yolk until foamy 
and stir in half the sugar. Add orange 
juice and lemon juice slowly, then 
cream. Beat egg white until stiff, add 
remaining sugar and fold into first mix- 
ture. Yield: 1 serving. 


Malted Milk, Hot 
Ingredients: 

4 tablespoons malted milk 

34 cup hot water 
Procedure: Moisten malted milk wiih 
enough hot water to make a smooth 
paste, then add remaining water grad- 
ually, stirring constantly. A little salt or 
celery salt may be added as seasoning, or 
2 teaspoons sugar and a few drops of 
vanilla extract may be added as a flavor- 
ing. Yield: 1 serving. 


Chocolate Malted Milk 


Ingredients: 

2 tablespoons malted milk 

1 cup milk 

1 tablespoon cocoa sirup 

2 tablespoons cream 
Procedure: Mix malted milk and sirup, 
stir in milk gradually, add cream and 
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beat with a rotary egg beater until well 
blended. Pour over chopped ice in tall 
glass. Yield: 1 serving. 


Milk Punch 


Ingredients: 

34 cup milk 

1 egg yolk 

1 tablespoon sugar 

Dash nutmeg and cinnamon 

1% tablespoons rum 
Procedure: Scald milk over hot water. 
Beat egg yolk and sugar together, grad- 
ually add hot “milk, stirring constantly. 
Add spices and rum and serve at once. 
Yield: | serving. 


Milk Shake 


Ingredients: 

2 tablespoons sugar 

1 cup milk 

¥4 teaspoon vanilla 
Procedure: Mix sugar, milk and vanilla 
in a shaker or glass fruit jar. Add shaved 
ice. Fasten cover tight and shake well. 
When milk is frothy, strain into tall 
glass and serve at once. Yield: 1 serving. 


Banana Milk Shake 


Ingredients: 

1 fully ripe banana 

1 cup cold milk 
Procedure: Slice banana into bow] and 
beat well with fork or rotary egg beater 
until smooth and creamy. Add cold milk 
and mix thoroughly or shake. Yield: 1 
large-size drink or 2 medium-size drinks. 


Banana Milk Shake, Frosted 


Procedure: Follow directions for banana 
milk shake (see above), adding 3 table- 
spoons vanilla ice cream before serving. 


Fruit BEVERAGES 


Orange juice in its own form is the 
favorite fruit beverage. Fresh grape- 
fruit juice is sometimes used. For 


preparation see Chapter 41, page 447. 


Orangeade 


Ingredients: 


1 tablespoon sugar 

34 cup water 

14 cup orange juice 

1 tablespoon lemon juice 
Procedure: Mix sugar and water in a 
small saucepan, stir over low heat until 
sugar dissolves. Boil 1 minute and chill. 
Add fruit juices, pour over cracked ice in 
a tall glass. Yield: 1 serving. 


Lemonade 


Ingredients: 

114 tablespoons sugar 

1 cup water 

2 tablespoons lemon juice 
Procedure: Combine sugar and water, stir 
until dissolved. Add lemon juice, strain 
and pour over cracked ice in a tall glass. 
Yield: 1 serving. 
Egg Lemonade 
Ingredients: 

1 egg 

2 tablespoons sugar 

34 cup water 

2 tablespoons lemon juice 
Procedure: Beat egg and sugar together, 
add water and lemon juice. Strain over 
cracked ice in a tall glass. Yield: 1 
serving. 


Mint Fruitade 


Ingredients: 

114 cups boiling water 

Y cup sugar 

2 mint sprigs, crushed 

1 cup pineapple or grapefruit juice 

Juice of 1 lemon 
Procedure: Boil water and sugar 3 min- 
utes, add crushed mint. (If fresh mint is 
not obtainable, use 2 tablespoons dried 
spearmint.) Let stand from 5 to 10 min- 
utes, strain and add fruit juices. Pour 
over cracked ice in a tall glass. Yield: 2 
servings. 


Canned Fruit Juices 


Canned fruit juices can now be ob- 
tained in great variety and are useful 
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Fic. 79. Banana milk shake. 
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Fic. 80. Tomato juice may be chosen as a breakfast fruit or it may be served 
between meals. 
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in the diet of the invalid. They may 
be served separately, or two or more 
may be combined. Suggested combi- 


nations are: Pineapple and grapefruit; 


fresh orange juice and canned grape- 
fruit juice; grape and fresh lemon or 
orange juice; prune with fresh lemon 
juice. Fruit juices, such as peach, apri- 
cot and pear, which are known as 
nectars, and tomato juice may be 
served separately or with fresh lemon 
juice. Cans of fruit juice should be 
kept in the refrigerator so that they 
may be chilled and served without 
ice. 
Wine BeEvERAGES 


Mulled Wine 


Ingredients: 

1 l-inch stick cinnamon 

3 cloves 

1 tablespoon sugar 

14 cup boiling water 

1% cup white or red wine 
Procedure: Combine cinnamon, cloves, 
sugar and water in a small saucepan and 
boil 2 minutes; strain. Add hot mixture 
gradually to wine and heat. Serve hot. 
Yield: 1 serving. 


Wine Cooler 


Place 4 cup white wine in tall glass. 
Add cracked ice and fill glass almost to 
top with carbonated water. Garnish with 
sprigs of fresh mint or with fresh berries 
or seeded sweet cherries. Yield: 1 serving. 


Hicu Catoric BEVERAGES 


A simple method of increasing cal- 
orie content of beverages made from 
a milk base is to replace fresh milk 
by evaporated milk. These beverages 
should be flavored with a chocolate 
sirup or with a fruit juice of distinct 
flavor. Mashed banana may also be 
combined with evaporated milk. The 
flavored milk may be shaken with 


cracked ice in a shaker or in a tightly 
covered fruit jar. If an electric blender 
is available, any fresh, canned or 
soaked dried fruit may be combined 
with milk. Vegetables such as carrots, 
spinach and celery may be combined 
with fruit juices and milk. Another 
pleasant and easy method of increas- 
ing calories is to add a ball of ice 
cream to any milk or fruit drink. 


High Caloric Chocolate Milk Shake 


Ingredients: 

4 tablespoons lactose 

4 tablespoons water 

11% tablespoons cocoa sirup (page 410) 

1 tablespoon heavy cream 

% cup milk 
Procedure: Mix lactose and water, heat 
until well dissolved. Cool and add sirup, 
cream and milk. Beat with rotary egg 
beater .until slightly foamy. Yield: 1 
serving. 


High Caloric Eggnog 


Ingredients: 

3 tablespoons lactose 

3 tablespoons water 

1 egg 

% cup milk 

2 tablespoons cream 

¥ teaspoon vanilla 
Procedure: Heat lactose and water to 
boiling. Cool. Beat egg and add lactose 
sirup, milk, cream and vanilla, Mix thor- 
oughly, chill and serve. Yield: 1 serving. 


High Caloric Fruitade 


Ingredients: 


6 tablespoons lactose 

6 tablespoons water 

I tablespoon sugar 

I tablespoon lemon juice 

7% cup orange juice or pineapple juice 
Procedure: Heat lactose and water to 
boiling. Cool. Add sugar and fruit juices. 
Strain over cracked ice in a tall glass. 
Yield: 1 serving. 


Ginger Ale Ice Cream Soda 
Ingredients: 

\% cup vanilla ice cream 

1 small bottle ginger ale. 
Procedure: Put ice cream in a tall glass 
and pour half of the ginger ale over it. 
Stir until well mixed, then add the re- 


mainder of the ginger ale. Serve at once. 
Yield: 1 serving. 


Hicu Protein Beveraces 


The protein content of milk and 
egg beverages may be increased by 
several methods: 

1. Substitute undiluted evaporated 
milk for the milk measurement in any 
recipe. 

2. Substitute dry milk in the pro- 
portion of 44 cup to | cup water or 
milk for milk measurement in any 
recipe. Flavor according to suggestions 
in High Caloric Beverages. To recon- 
stitute dry milk, place water in bowl, 
sprinkle dry milk on top and beat 
with rotary egg beater until com- 
pletely blended. 

3. Use 2 eggs instead of 1 in recipes 
which call for eggs, or add 1 well- 
beaten egg to any cold beverage made 
with milk. 

4. Use protein hydrolysates accord- 
ing to the directions which accompany 
the individual products. A list of some 
of these available at present follows: 


Amigen—Meade, Johnson & Co., 
Evansville, Ind. 

Aminoids—Arlington Chemical Co., 
Yonkers, N. Y. 

Casec—Meade, Johnson & Co., Evans- 
ville, Ind. 

Delcos Granules—Sharp & Dohme, 
Philadelphia 1, Pa. 

Essenamine—Frederick Stearns & Co., 
Detroit, Mich. 

Nutragest—Burroughs, Welcome & 
Co., New York City. 
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Skim-milk Casec Feeding 


Ingredients: 


1 quart skim milk 

146 cups Casec 

1 egg, whole 

10 egg whites 

8 tablespoons lactose 

1144 tablespoons sugar 
Procedure: Add milk slowly to Casec to 
make a smooth paste. Add the rest of 
the milk. Beat in the eggs and the sugars. 
Add vanilla or other flavoring as desired. 


High Protein Milk 
Ingredients: 
2% cups milk 
1 cup and 9 tablespoons dry milk 
powder 
5 egg whites 
2 tablespoons sugar 
Procedure: Add milk to the powder to 
make a smooth paste. Beat in egg whites 


and sugar. Chocolate sirup or vanilla 
may be added to taste. 


Ice Cream Feeding 


Ingredients: 

1 pint milk 

2 eggs, whole 

12 tablespoons Casec 

1 pint ice cream 

1 teaspoon vanilla 
Procedure: Add milk to Casec to make 
a smooth paste. Beat in eggs. Add ice 
cream and flavoring and mix well. Add 
chocolate flavoring to taste. 


High Caloric High Protein Feeding 


Ingredients: 

6 eggs, whole 

1 pint milk 

1 pint ice cream 

10 tablespoons skim-milk powder 

4 tablespoons lactose 

3 tablespoons Casec 

4 teaspoons chocolate sirup 
Procedure: Mix lactose, Casec and skim- 
milk powder and add milk to make a 
smooth paste. Beat in eggs. Add ice 
cream and flavoring. 
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Ingredients: 

4 tablespoons dried milk 

2 egg whites 

24 cups milk 

1 tablespoon dextrose 
Procedure: Beat egg white until stiff but 
not dry. Add dried milk and mix well. 
Combine milk and dextrose with egg- 
dried milk mixture. Vanilla or other 
flavoring should be used to taste. If fat 
is restricted, use dry skim milk in place 
of dried whole milk. 


High Protein Eggnog 


Ingredients: 


21% tablespoons dried milk 

1 egg, whole 

34 cup milk, whole or skim 

1 tablespoon dextrose or sugar 
Procedure: Separate egg, beat white until 
stiff but not dry. Add dried milk and 
mix well. Beat egg yolk, add dextrose 
and milk. Combine the two mixtures. 
Flavor with vanilla and nutmeg. If fat is 
restricted, use dry skim milk. 


High Protein Malted Milk 


Ingredients: 

3 tablespoons malted milk 

2 egg whites 

% cup milk, plain or chocolate 
Procedure: Beat egg white until stiff but 


not dry. Add malted milk powder, mix 
well and add milk. 


Albumen Lemonade 


Ingredients: 

2 tablespoons lemon juice 

4 teaspoons dextrose 

34 cup water 

1 egg white 
Procedure: Dissolve dextrose in a little 
hot water. Add cold water and lemon 
juice. Cut egg white with two knives 
and add to lemonade. Strain over ice. 


Fruit Juice with Egg White 
Ingredients: 


% cup fruit juice (tomato, orange, 
pineapple or grape juice, etc.) 
1 egg white 
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Procedure: Cut egg white and add to- 
mato juice, beating slightly. Avoid beat- 
ing to a froth. 


Ginger Ale, Grape Juice with Egg 


White 


Ingredients: 

\% cup grape juice 

1 tablespoon lemon juice 

34 cup ginger ale 

2 egg whites 
Procedure: Cut egg white with backs of 
two knives. Add grape juice and lemon 
juice. Add ginger ale when served. Chill 
thoroughly. 





Diasetic BEVERAGES 


Saccharin may be substituted for 
sugar in any beverage in which the 
other ingredients comply in the pro- 
portion allowed on the special diet. 
The proportion generally used is 4 
grain saccharin tablet to 1 cup of un- 
sweetened liquid. 


REVIEW QUESTIONS 


1. What beverages are preferable as 
accessory to a meal? Give the reasons 
for your choice. 

2. Outline the principles of prepar- 
ing coffee as a beverage. 

3. What method is considered best 
and why? 

4. Outline the principles of making 
tea. Give reasons for the choice of this 
method. 

5. List beverages suitable for serv- 
ing between meals as refreshment. 
Which of these would supply a worth- 
while amount of vitamin C? 

6. List beverages which may be 
taken for additional nourishment. 

7. How may the caloric and the 
protein content be increased some- 
what? How may the protein content 
be greatly increased? 
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Milk 


Chapter Topics 


SAFE MILK 
COMPOSITION OF MILK 
FOOD VALUE 


Milk, although not a perfect food, 
is the best single food which nature 
provides and the only animal food 
biologically intended for food. Each 
animal provides for its young the food 
adequate for its growth and its pro- 
tection during infancy. Cow’s milk, 
designed by nature for the young calf, 
has become the chief form of milk for 
human consumption, and the discus- 
sion of milk in this chapter will be 
limited in general to cow’s milk. The 
adaptations which must be made in 
infant feeding were discussed in Part 
One, Chapter 16. While milk is par- 
ticularly important until growth is 
completed, it is an asset to the diet 
throughout life. No other food scores 
so well in so many respects, and it is 
almost impossible to equal it by any 
combination of other foods. Because 
milk is a liquid, some adults think of 
it as a beverage rather than as a food 
and fail to recognize its importance in 


the daily diet. 


SAFE MILK 


The safety of the milk supply is as 
important as the safety of the water 
supply. Many cities and most states 
have set up standards for cleanliness 


DIGESTIBILITY 
MILK IN THE MENU 
USE OF MILK IN RECIPES 





and bacteria content. All milk must be 
pasteurized or comply with standards 
set for what is known as certified milk. 
Nowhere else in the world is the milk 
supply as uniformly good as it is in 
the United States. (See Chap. 14.) 

In the absence of a good supply of 
pasteurized milk, fresh milk should 
be pasteurized or boiled at home, or 
evaporated or dry milk should be used. 
Evaporated and dry milk are sterilized 


or pasteurized in factory preparation, 


in the course of which they lose little 
of their nutritive value. Large quan- 
tities of dry milk were manufactured 
during World War II for shipment 
abroad, and the consumer will now 
profit from the new and efficient 
methods of preparation which were 
developed during that period. Most of 
the dry milk on the market is in 
skimmed form and sells at a low price. 
During manufacture, the curd of both 
the canned and the dry milk is broken 
up, and for this reason the milk is 
easily digested. For the same reason 
doctors advise that fresh milk be 
boiled when used for infant feeding. 
Sweetened condensed milk has a 
higher fuel value than other milk be- 
cause of the large amount of sugar 
used in its preparation, but because 
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of the high sugar content it is not 
usually prescribed by the doctor for 
infant or invalid. 


COMPOSITION OF MILK 


This liquid which we know as milk 
is a yellowish-white fluid which is a 
solution of sugar, proteins, certain 
minerals and vitamins with fat “held 
in suspension.” The color is due to 
coloring matter which is contained in 
the fat and is some indication of the 
richness of the milk. While a certain 
minimum amount of fat is desirable 
and often designated by law, the food 
value of milk does not depend so 
much upon that as upon the quality 
of the proteins, the minerals and the 
vitamins which are present through- 
out the whole milk. Contrary to opin- 
ion, even skim milk is a more valuable 
food from the nutritive standpoint 
than cream. When milk is skimmed, 
most of the fat and of the vitamin A 
and a small amount of the riboflavin 
are removed with the cream, but it 
still scores high on other counts. 

The milk of different breeds of 
cattle varies as to the amount of the 
total solids and of fat. The content of 
each may vary with the season of the 
year and with the feeding and the care 
given the animals. Market milk, how- 
ever, because it is a mixture from dif- 
ferent cows, maintains a fairly con- 
stant average. 


APPROXIMATE AVERAGE 
COMPOSITION OF COW’S MILK 


Per Cent 
Pr Otel nn eee DEO 
Rat Selo wel. cee 309 
DUSAE year, ee 4.9 
Minerals se eee eee OST 
Waters. pee eens ee 87.0 


State standards usually take into ac- 
count both the fat content and the 


total solids. The requirements in gen- 
eral range from 2.5 per cent to 3.5 per 
cent for fat content and from 11.5 per 
cent to 12 per cent for total solids. 
Most market milk is well above the 
minimum. 


FOOD VALUE 


The test of the nutritive value of a 
food lies in its ability to satisfy the 
needs of the body. 

In nutritive value milk stands high. 
For fuel purposes average milk gives 
660 calories a quart. A two-year-old 
child needs about 1,200 calories; and 
the quart of milk which he must have 
to get the other dietary essentials will 
give him half the calories that he 
needs. The fat and the sugar, which 
with the protein furnish the milk cal- 
ories, are present in forms which are 
very easily digested. The sugar is in 
the form of lactose, which does not 
ferment readily or cause digestive up- 
sets, and it also aids in preventing the 
growth of the putrefactive bacteria 
which develop in the intestines and 
which sometimes cause digestive dis- 
turbances. 

The quality of the protein in milk 
is excellent, which means that it con- 
tains the amino acids needed to build 
new tissue. This is invaluable when 
it is realized how much new tissue a 
child must build each year until he 
arrives at maturity. In the first year 
a baby triples his weight; and al- 
though his rate of growth is less than 
this as he grows older, he must con- 
tinue to gain a number of pounds 
each year. Although diluted cow’s 
milk which is used in infant feeding 
does not contain exactly the same 
quantity and types of amino acids as 
human milk, research reported by 
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Williamson? shows that the differ- 


ences are not significant. The quart of 
milk which the two-year-old takes will 
furnish him with enough protein of 
the best kind. Older children will get 
more of their protein from _ other 
sources. Adults may get some of the 
amount they need from milk as well 
as from other sources. It is also impor- 
tant to note that the protein in milk 
will supplement that of the cereals, 
and in this way give these economical 
foods a higher value. 

The mineral substances found in 
milk are important. The trace of iron 
present is easily available. Calcium 
and phosphorus, necessary factors in 
forming bone, are furnished in large 
amounts by milk, on which children 


1 Williamson, J.: Biol. Chem. 


1944, 
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CALORIES PROTEIN 


CALCIUM IRON 


depend for an adequate supply during 
the time that the framework of their 
bodies is being built. A lack of either 
mineral may cause rickets. 

In a series of experiments with chil- 
dren from three to thirteen years of 
age, carried out by Columbia Univer- 
sity, one quart of milk produced opti- 
mum storage of calcium. It was ob- 
served that even when supplemented 
with calcium from vegetables, a pint 
of milk did not produce the same 
results. Daniels, however, reports that 
optimum storage has been obtained on 
a pint of milk, but only when the chil- 
dren studied were already in good 
physiologic condition. 

Milk is relatively rich in vitamin A 
and contributes enough thiamine to 
make it valuable in a diet where it is 
used liberally. The riboflavin content 
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SOFT DRINK 


1 BOTTLE, 6 OUNCES 
75 CALORIES 
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ranks with that of cooked meats, the 
main source of this factor to the diet. 
Milk also contributes certain amounts 
of niacin. The vitamin C content is 
low and is probably influenced by the 
period of storage. As milk is such an 
uncertain source of this vitamin, it 
cannot be counted upon as a major 
source of supply. 

The vitamin D in natural milk 
is not sufficient to protect children 
against rickets, which results in the 
absence of a liberal amount of this 
factor. It has, however, become a com- 
mon practice to reinforce both fresh 
and evaporated milk with vitamin D. 
Three different methods are used for 
this purpose: “Irradiated” milk is that 
which has been expused directly to 
ultraviolet light rays from a carbon 
arc; “metabolized” milk is produced 
by feeding the cows irradiated yeast; 


“fortified” milk is that to which a 
vitamin D concentrate has been added, 
and it is now more generally distrib- 
uted than the other types of reinforced 
milk. If milk is compared with other 
foods, the conclusion will be drawn 
that no other food provides a better 
selection of nutrients. 

Cream has a fat content of from 18 
to 40 per cent, depending upon 
whether it is sold as “light” coffee 
cream or “heavy” whipping cream. 
As the fat increases, most of the other 
nutrients decrease. It is used generally - 
for flavor. Whipped cream, when used 
as a garnish, contrasts favorably with 
the flavor and the texture of the des- 
sert or soup with which it is served. 
Comparing food value with cost, it is 
much more expensive than milk. In 
the high caloric diet it may be useful 
if the fat is well tolerated. 
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DIGESTIBILITY 


Because milk has a high food value 
and is so easily digested, it is usually 
an important factor in the diet of the 
sick. It may often be prescribed for 


Food Selection and Preparation 


It may sometimes be necessary to 
prepare milk specially: for example, 
to boil it, which makes a smaller curd 
for digestion, or to mix it with carbo- 
nated waters. In some cases evaporated 
milk drinks flavored with orange juice 





Fic. 84. Two puppies of the same age. The larger one had an abundant 
supply of milk; the smaller one had little milk but plenty of other food. (The 


Shattuck Farms, Andover, Mass.) 


persons who have been unable, or who 
have thought they were unable, to 
take it as a beverage. Sometimes be- 
cause it is “doctor’s orders,” a patient 
will give milk a fair trial and find 
he is able to digest this liquid food. 
Homogenized milk, prepared by a 
process which reduces the size of the 
fat globules and makes a more perfect 
emulsion, is often tolerated better than 
regular milk. 


or cocoa will be taken more easily than 
fresh milk because of the difference in 
flavor and in texture. In other cases in 
which liquid milks are unsuccessful, 
dried milk may be mixed with other 
foods such as sandwich fillings. 
Other products which can - some 
times be used successfully are yogurt 
and junket. In the former the milk is 
thickened by the use of the acidoph 
ilous culture, and in the latter it is 
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set by the use of rennet. Still other 
milk products which may be found 
useful are cream and cottage cheese. 


MILK IN THE MENU 
Milk a Necessity. It is not hard to 


convince the majority of people that 
children must have milk in their diet, 
although too few children receive an 
adequate allowance per day. It is not 
so easy to persuade adults that they 
too need milk. As adults usually ob- 
tain an adequate supply of protein 
from other foods, the great value of 
milk to them lies in its other protec- 
tive qualities, minerals and vitamins. 

Objections to Milk. There are two 
objections to the use of milk by un- 
informed persons: that it is constipat- 
ing and that it is fattening. The first 
objection may be met by encouraging 
the use of more laxative foods; the 
second by suggesting that a glass of 
milk be taken instead of a second 
slice of bread or a second helping of 
dessert. In a reducing diet it is im- 
portant that some milk be included, 
as when the amount and the variety 
of food are cut down, special care 
must be taken to supply the minerals 
and the vitamins. 

How Milk May Be Taken. Milk 
may be taken in the form of custards, 
soups, cocoa and other milk dishes, 
for, fortunately, milk in such forms is 
just as nutritious as when taken as a 
beverage and often it is more easily 
utilized. When a specific sensitivity to 
milk exists it may have to be omitted, 
but in that case special care should be 
taken to keep the diet adequate. Some- 
times milk in canned or dried form or 
boiled fresh milk can be taken by 
those who are allergic to fresh milk. 
It should also be noted that milk in 
canned and in dried form is con- 


venient and economical for use in gen- 
eral cookery. 

Summation of Value of Milk. The 
value of milk in the diet of the family 
may be summed up as follows: 

Milk contains more food essentials 
in better proportions than most other 
foods. 

Milk is an excellent source of both 
calcium and phosphorus. 

Though milk contains only a small 
amount of iron, that amount is in an 
easily available form. 

Milk proteins are of the best quality 
for tissue growth and repair, and are 
especially valuable as a supplement to 
the incomplete proteins of grains. 

The fat of milk is in an emulsified 
form and is easily digested. 

The only carbohydrate in milk— 
lactose—is available as a fuel food. It 
increases calcium absorption from the 
intestine and inhibits putrefaction in 
the colon. 

Milk is a good source of vitamin A 
and riboflavin, and contributes thi- 
amine. It is also an excellent carrier 
of vitamin D when reinforced. 

Milk should be considered a neces- 
sity, not a luxury, because it furnishes 
more of the protective food factors for 
the money than any other food. 


USE OF MILK IN RECIPES 


Milk is an ingredient in innumer- 
able recipes, such as those classified 
under Beverages, Desserts and Soups 
and in other chapters. When used 
either by itself as a beverage, or as an 
ingredient of a cold beverage, it is 
usually desirable to have it chilled. 
When it is to be served hot, either by 
itself or as an ingredient, general prac- 
tice is to place it in the top of a double 
boiler and heat over hot water. This 


prevents scorching, which injures 
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flavor. Even in a double boiler, milk 
should not be overheated, as_ this 
causes the formation of scum. If scum 
forms, it may be beaten into the milk 
with a rotary egg beater. 


REVIEW QUESTIONS 


1. Why is milk considered an al- 
most perfect food? Compare the con- 
tributions of 14 pint milk with those 


of a 6-ounce bottle of a soft drink. 

2. The importance of a safe milk 
supply is recognized. What forms of 
milk are safe to use? 

3. Discuss the digestibility of milk. 
If it is not well taken in fresh form, 
how may this difficulty be overcome? 

4. Outline the reasons for use of 
milk in the family diet. 

5. List ten recipes in which a large 
amount of milk is called for. 


PPPOE eee rr rr ee ne ee eee, 


39 


Fats, Sweetenings, Seasonings and Flavorings 


Chapter Topics 


FATS 
SWEETENINGS' 


Fats, sweetenings, seasonings and 
flavorings are grouped together in this 
chapter because of their importance in 
cookery and their contributions to the 
preparation of good meals. When they 
are used in combination with other 
ingredients, they have one or more 
functions, the most important perhaps 
being the property which they all 
share of tying together other foods so 
that texture or flavor, or both, may be 
interesting. All these products are used 
as ingredients in recipes, and some of 
them have a place on the table as ac- 
cessories to other foods. Among fats, 
for instance, butter and margarine 
have a large use as spreads for bread, 
when their function is somewhat the 
same as when fat is used as an in- 
gredient of a recipe. Sugar, honey and 
sirup among sweetenings and salt and 
pepper among seasonings have com- 
mon use as accessories at meals. 

From the standpoint of nutrition, 
fats, sugar and other sweetenings 
which have a high fuel value differ 
completely from the majority of sea- 
sonings and flavorings which seldom 
have any nutritive value. The indi- 
vidual contributions of all these assets 
to food preparation will, therefore, be 
discussed under separate headings. 


SEASONINGS AND FLAVORINGS 





FATS 


For their weight, fats have the 
highest fuel value of any food. They 
are concentrated sources of fuel and 
energy. Butter and fortified margarine 
differ from other fats in that they 
supply valuable amounts of vitamin A. 
which most fats and oils lack. 

Fats are classified roughly as hard 
or hardened fats, which include table 
spreads and shortenings, and as liquid 
fats, which are known as oils and have 
their largest use for frying and as an 
ingredient of salad dressings. With the 
exception of butter, margarine and 
olive oil, fats are generally bland in 
flavor. These bland fats are generally 
less expensive than those with flavor, 
and it is economical to make use of 
them in recipes when other ingredi- 
ents provide the appetite appeal. 

All hard fats, including butter, mar- 
garine, lard and hardened vegetable 
fats, share a characteristic known as 
shortening power which influences the 
texture of baked products such as 
muffins, biscuits, cakes and pastry. 
Oils have a small use as shortening, 
but generally they are not as satisfac- 
tory for this purpose as are the hard 
fats. 
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Fats, Sweetenings, Seasonings and Flavorings 


All types of fat are used for frying, 
but only liquid fats known as oils 
are used in the preparation of salad 
dressings. The distinctive flavor of 
olive oil gives it preference for use in 
salad dressings, unless of course this 
flavor is disliked. Bland oils, which 
may be a product of corn, cottonseed, 
peanuts or soybeans, especially the 
first two, are more largely used than 
olive oil for dressings. 


, BuTTER 


Butter is made from milk fat which 
is known as cream. As some moisture 
and curd remain after the cream is 
churned, butter generally contains 
about 85 per cent fat. This gives it a 
very high fuel value—about 3,500 cal- 
ories to the pound. Fat is digested less 
quickly than protein or carbohydrate 
and thus gives satiety value to a meal. 
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Butter may have added advantages in 
certain pathologic conditions—hyper- 
acidity, for instance—because of its 
nonstimulating and even soothing ef- 
fect. In some types of maladies there 
may be a low toleration of fat, but in 
general butter in moderate amount is 
well taken. 

In addition to its fuel value, butter 
is an excellent source of vitamin A 
and may contain some vitamin D. 
These vitamins are retained with the 
fat when it is removed from the milk. 
It has long been known that the vita- 
min A content may differ under sum- 
mer and winter feeding conditions of 
the cows which produce the milk 
from which it is made. A recent sur- 
vey made by the Bureau of Dairy In- 
dustry of the United States Depart- 
ment of Agriculture in regard to the 
vitamin A potency of about 64 per 
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cent of the creamery butter produced 
in the United States shows that this 


may vary from approximately 11,200. 


to 18,000 international units per 
pound. The study indicates that the 
average vitamin potency of the total 
output of creamery butter is 15,000 
international units per pound. The ef- 
fect upon the vitamin A content of 
storage and handling has been found 
to be negligible. 

The quality of butter, of which 
flavor is the common test, has im- 
proved greatly under modern condi- 
tions of production and handling. It 
has become the favorite spread and a 
shortening for fine foods. For this 
reason it is wise to use it on the in- 
valid’s tray when obtainable. 


MARGARINE 


Margarine is the term used to cover 
shortenings which most nearly ap- 
proximate butter in consistency and in 
flavor. The quality of margarine has 
improved enormously in the last 
decade. During butter rationing and 
shortage, many persons became ac- 
quainted with margarine for use as 
a table spread, and learned that good 
margarine was very satisfactory for 
use in this fashion as well as for 
shortening. Federal and varying state 
laws with regard to the taxing of this 
product and its distribution prevent 
as wide a use of it as is desirable, 
especially in the case of low-income 
groups. 

Results of experiments conducted to 
show the comparative nutritive value 
of butter and fortified margarine 
failed to show any significant differ- 
ences when they were used in a mixed 
diet. The fuel value is equal to that 
of butter. While margarines are al- 
most entirely lacking in natural vita- 
min content, most of them are now 


fortified with 15,000 international 
units vitamin A per pound. 


SWEETENINGS 


Sweetenings rank next to fat with 
regard to their caloric content per unit 
of weight. All sweetenings have a 
more or less concentrated caloric value 
in ratio to their concentration. This is 
highest in sugar and lowest in cane 
sirup or sorghum. White sugar, which 
is highly refined, contributes only cal- 
ories. Brown sugar, maple sugar and 
sirup, corn sirup and honey have a 
very small mineral content, but mo- 
lasses is considered a good source of 
minerals, particularly iron. Honey and 
molasses both contribute small and 
varying amounts of the vitamins of 
the B complex. 

In order of volume the sweetenings 
used in food preparation and as table 
accessories are sugar, molasses, corn 
sirup, cane sirup, honey, maple sirup 
and sugar. Of these, honey has per- 
haps the oldest history; except for the 
Frigid Zones, its production is world- 
wide. Sap from the maple tree in 
regions where it is indigenous also has 
a long history, dating from the time 
when it was discovered that the trees 
could be tapped and the sap concen- 
trated by boiling. The juice of the 
sugar cane also had some use at an 
early date, but it is only within the 
last few centuries that methods were 
developed for producing sugar in the 
many forms in which we know it 
today. It is only in comparatively 
modern times that the sugar beet 
has become a source of the world’s 
sugar supply. It is a still shorter time 
since methods of extracting sweeten- 
ing from corn to produce a thick 
sirup were evolved. A small amount 
of corn sugar is also produced, most 
of it for commercial use. Some use 
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of dextrose, a form of corn sugar, is 
made in the invalid diet when it is 
desirable to increase caloric value 
without oversweetening a beverage or 
a dessert. 

Sugar has become the staple sweet- 
ening since the large volume of pro- 
duction has made it less expensive 
than other forms of sweetening. More 
sugar from cane than from beets is 
used in the United States. Both types 
have the same sweetening power. 
Most recipes which call for sugar in- 
dicate the granulated form, although 
brown sugar is used to some extent. 
Both granulated and tablet sugar are 
used for sweetening coffee and tea. 
Powdered and confectioners’ sugar, 
both fine in texture, have some use in 
cookery and on the table. 

Honey and all forms of sirup have 
some use in recipes and also as a table 
accessory for griddle cakes and other 
hot breads. There is a large use for 
corn sirup in preparation of the in- 
fant’s formula. Molasses is less used 
at the present time as a spread than as 
an ingredient in cooking. 

All sweetenings have the power of 
satisfying appetite. This may be an 
asset or a liability, depending upon 
how they are used in the diet. The 
custom of serving a dessert has proven 
good, as it provides the final satisfac- 
tion to a meal. On the other hand, 
sweets should not be eaten to any ex- 
tent between meals, as they may spoil 
the appetite for the following meal. 
For this reason, it is recommended 
that candy, the most concentrated of 
sweets, be taken after meals. Dried 
fruits, in which the natural sugar has 
become concentrated, are also classi- 
fied as confections, although they are 
far less sweet,than candy. 

The reduced amount of sugar avail- 
able during and after World War 
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II has brought a realization of the 
flavor and the satisfying power of 
sugar which was previously lacking. 
Through the necessary reduction of 
sugar in many recipes, some people 
have developed a taste for less. This 
may be an advantage if weight must 
be watched or if sweets have had too 
predominant a place in the diet. 


SEASONINGS AND 
FLAVORINGS 


There is no cut and dried distinc- 
tion between the terms seasoning and 
flavoring. As generally applied, salt, 
pepper, herbs and certain spices are 
considered seasonings, as are such 
highly flavored foods as onions, cheese 
and tomatoes. The word flavoring 
generally is used to describe extracts 
of vanilla, almond, lemon, etc., fresh 
fruit juices and chocolate and coffee 
which are combined with a sweeten- 
ing. Certain spices also belong in this 
category. 

Salt, for which man has a justifiable 
craving, has the most important place 
among seasonings. The search for it 
began as soon as vegetable foods neces- 
sarily began to replace a meat diet 
which satisfied the needs of the body 
in this respect. The first trading posts 
are believed to have originated at 
points where representatives of tribes 
met to exchange hides and furs for 
the precious commodity. Salt was val- 
ued not only for its seasoning power 
but for the part it played in the preser- 
vation of meat and fish. It remains 
today a household staple and is used 
to season almost every dish. The right 
amount of salt adds the necessary 
savor, although care should be taken 
not to use it so generously that the 
natural flavor of foods is injured. Also, 
tastes differ with regard to the amount 
of this seasoning, and for this reason 
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it is better to undersalt than to over- 
salt a dish. 

When the diet must be salt-free or 
salt-low, it is important to make good 
use of other seasonings. Dishes may 
be made palatable if the seasonings 
and the herbs which must be used for 
flavor are properly blended. Am- 
monium chloride cooked with food 
adds some flavor and can be used 
when sodium chloride must be 
omitted. 

Next to salt, pepper is the most 
common seasoning. In almost every 
pantry mustard, ginger, cloves, nut- 
meg and cinnamon will be found, and 
perhaps celery salt, curry powder, 
whole cloves, bay leaf, and other leaf 
or powdered herbs such as sage, thyme 
and marjoram. Among fresh herbs, 
parsley and chives are the most com- 
monly used. Onions are always kept 
on hand, and fresh garlic or salt may 
be a staple seasoning. Other vegetables 
such as carrots and mushrooms are 
often used for their seasoning value. 
In the broad sense, meat stock and 
highly flavored fats such as bacon 
drippings, butter and olive oil may be 
classified as seasonings. Lemon juice, 
vinegar and bottled sauces such as 
Worcestershire and catsup are also 
used to add piquancy to food. 

Among flavorings, vanilla extract is 
in most common use. This may be 
supplemented by extracts of innumer- 
able flavors, by wine, brandy and rum, 
by fruit juices and grated orange and 
lemon rind, and by a variety of spices 


some of which are also used as sea- 
sonings. 

Seasonings and flavorings used to 
suit the taste of the person or the 
family for whom food is prepared are 
an important factor in appetite appeal. 
In the convalescent diet there is a 
special need for careful seasoning. 
Sometimes bland foods are preferable, 
but even these need a certain amount 
of seasoning and flavoring to make 
them palatable. Highly flavored foods 
may cause digestive disturbances, and 
the condition of the patient as well as 
his tastes must be considered when 
meals are prepared for him. An intel- 
ligent use should be made of the many 
accessories which add to the interest 


of food. 


REVIEW QUESTIONS 


1. What properties have fats, sweet- 
enings, seasonings and flavorings in 
common? In what respects may they 
differ? 

2. How may fats be classified? Out- 
line the specific purposes for which 
various types of fats are used. 

3. Compare butter and margarine 
for food value. 

4. What products are grouped un- 
der sweetenings? Which has become 
the staple sweetening and for what 
reason? 

5. What seasonings and flavorings 
are most used? Which has the most 
important place and why? 

6. Discuss the proper use of season- 
ings and flavorings. 
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Chapter Topics 


TYPES OF CEREALS 
GENERAL COMPOSITION 
FOOD VALUE 
DIGESTIBILITY 


The ancient Romans called the god- 
dess of thé grains and the harvests 
Ceres, and it is from her name that 
the word cereals is derived. Because 
of their widespread cultivation, the 
comparative ease of transportation, 
their keeping qualities and the great 
variety of products which may be 
manufactured from them, cereals are 
now one of the great staples of human 
diet, as they were in prehistoric days, 
when food was used where it was 
grown. 

In the United States, in spite of the 
great variety of foods available, cereals 
form the basis of practically every 
meal, as they do in most other coun- 
tries. Cereal habits have changed 
greatly since Colonial times, when 
grain raised on the farm and ground 
at a near-by mill furnished the ma- 
terial for the corn-meal mush known 
as hasty pudding and for the journey- 
cakes known as johnnycake or hoe- 
cake, and for the huge loaves of yeast 
bread baked in the brick oven usually 
heated only once a week. Flour was 
also used for the many pies which 
during the winter were frozen and 
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PLACE IN THE MENU 
PREPARATION 
BREAKFAST-CEREAL RECIPES 
RICE RECIPES 

MACARONI AND NOODLE RECIPES 


used as needed. In some sections of 
the country, doughnuts were made 
daily. Later, biscuits were sometimes 
baked in tin ovens in front of the fire- 
place, but muffins and fine cakes were 
not commonly used until a century or 
so ago, when the kitchen range came 
into use. Chapter 50 will be devoted 
to the use of flour in the preparation 
of baked products in use today. Maca- 
roni and other products of this type 
made from flour were unknown, but 
rice was used largely in the South as 
a vegetable and to some extent in the 
North for puddings. 

The Industrial Revolution brought 
factory methods of milling flour which 
produced products of better texture, 
although at the expense of some min- 
erals and vitamins. Breakfast cereals, 
even oatmeal, with the exception of 
the previously mentioned corn-meal 
mush which was used as often for 
supper as for breakfast, were not part 
of the American diet until little more 
than half a century ago. Oatmeal was 
used principally at first for the prepa- 
ration of gruels for the sick, and was 
sold only in drugstores. The modern 
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treatment by cereal manufacturers of 
grains for breakfast use has brought 
such products great popularity. Most 
breakfast cereals are precooked at the 
factory, whether they are ready to eat 
or whether they demand some cook- 
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country, whether they are eaten in 
loaf form or as a boiled or a parched 
grain. Various racial groups tend to 
cling to the cereals to which they have 
been accustomed, as is illustrated by 
the extensive use of rice by Orientals 





Fic. 86. Cereal is an accepted part of the American breakfast. 


ing in the home kitchen. The fact that 
these cereals are eaten generally with 
a generous amount of milk adds to 
their importance in the diet. 


TYPES OF CEREALS 


Cereals form the 
throughout the 


largest crops 
world, and cereal 
foods are present in large proportion 
in most diets the world over. They 
are well called the staff of life of every 


in countries where wheat is more 
plentiful. The commonly used cereals 
have certain distinctive characteristics: 

Barley is used after the germ and 
the bran have been removed. The first 
form is known as_ pearled barley. 
When this is broken up into smaller 
bits, “instantaneous” barley is ob- 
tained, and barley flour is made by 
grinding the “pearls.” Barley water, 
made from the flour, has been used a 
good deal in feeding infants and the 
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sick. It contains very little nourish- 
ment, but has a soothing influence on 
the mucous membrane of the diges- 
tive tract. 

Buckwheat is not botanically a 
cereal, as it does not belong with the 
grasses; but it serves the same purpose 
in the diet. The bran is removed and 
the rest of the kernel is rolled and 
bolted. 

Corn or maize contains a higher 
percentage of oil than any other cereal, 
except oats. Because of its low gluten 
content, it does not give a flour which 
can be well used in making leavened 
doughs. The different kinds of corn 
are practically the same in composi- 
tion, although yellow corn has a 
higher vitamin A content than white 
corn. Corn meal, cornstarch, samp and 
hominy are all made from field corn. 
Corn meal is more generally used than 
other forms of this cereal. 

Oat preparations vary little from 
the original grain. In “oatmeal,” there- 
fore, is found a concentrated and val- 
uable cereal which scores higher in 
protein, fat, minerals and most vita- 
mins than any other cereal. It loses 
less between the field and the table 
than is usually the case with the other 
cereals. 

Rye is similar to wheat in most re- 
spects, but is not used in the United 
States so extensively as wheat. 

Rice, the staple food of the Orient, 
is used as an accessory food in this 
country. In its brown, unrefined 
form, it supplies certain minerals and 
vitamins which are largely lacking in 
white rice, the refined product gen- 
erally used. These are also present in 
wild rice, which comes from a dif- 
ferent botanical family and which has 
only limited usage. A new method of 
processing unmilled rice known as 
conversion has recently been initiated. 
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Converted rice has much the same 
cooking qualities and flavor as the 
milled rice grain. The moist heat to 
which it is subjected tends to drive 
some of the soluble B complex vita- 
mins from the hull into the kernel, so 
that the B complex in the milled grain 
is increased. 

Wheat is the cereal which is more 
generally used than any other in the 
United States. It lends itself to bread- 
making better than any other grain 
because of its richer gluten content. It 
is also used in various forms for break- 
fast cereals. When the whole grain is 
used, it contributes minerals and vita- 
mins of appreciable value in the diet. 
The daily use of the whole-grain 
bread gives an added factor of safety 
which is of special value where the 
diet is limited by lack of money or 
other circumstances. 

Recent research in nutrition as re- 
lated to economic problems indicates 
that unmilled cereals, if properly sup- 
plemented, may assume an even more 
important place in the low-cost Amer- 
ican diet than they do at present. In 
the interim, white flour enriched with 
calcium, iron, thiamine, riboflavin and 
niacin is nutritionally advantageous. 
The improvement in _ nutritional 
health of the American people, even 
under rationing, is attributed to some 
extent to the flour- and bread-enrich- 
ment program. Its continuance will 
depend upon the action taken by the 
individual states, many of which 
have passed laws to this effect. 


GENERAL COMPOSITION 


The cereals are the hard kernels or 
seedlike fruits of certain plants of the 
grass family. In proximate com posi- 
tion the whole-grain cereals are simi- 
lar, although the products made from 


434 


them may vary decidedly in flavor 
and in texture: 


Per Cent 
Waterien. cee Se een aes 10 to 12 
Protea. 8c. avec baie eee 
COTDONVOLALES acc cutare vigsrenie nes 65 to 78 
TA tshird tec he oe eee eee 1to 8 
Mineralemattere s:.cse ie ne Tito we 


(Cereals yield from 1,600 to 
1,800 calories per pound.) 


The seed kernel of the grain plant 
is composed of three parts: germ, 
endosperm and bran coat or husk. 


ENOOSPERM 
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Tue HUSK or BRAN is largely cellu- 
lose plus a large part of the mineral 
and vitamin B complex of the grain. 
The germ is the tiny portion which 
sprouts when the seed is planted and 
is the portion which spoils first in 
whole-grain products. Wheat germ 
practically free from bran is now on 
the market and serves as a palatable 
cereal supplement high in vitamin B 
complex and vitamin E. The keeping 
quality of wheat germ or products 





Fic. 87 (Left). A grain of wheat has three parts. All are used in whole- 
wheat flour, but only the endosperm in white flour. Note what a small part of 
the grain is germ. (From Wellman’s ‘Food Plannings,” Lippincott.) 

Fic. 88 (Right). The outer or bran layer of the wheat grain contains cells 
richer in protein (aleuron layer) than the central starch-holding or endosperm 
cells. (From Broadhurst’s “Bacteria in Relation to Man.” J. B. Lippincott Co.) 


The illustrations (Figs. 87 and 88) 
show the structure of a grain of 
wheat, and may be taken as typical 
of all cereals. 

THE ENDOSPERM makes up about 85 
per cent of the wheat, as it contains 
all the materials stored for use by the 
developing germ. The food is stored 
mainly in such forms as starch grains 
and gluten granules. Gluten is a mix- 
ture of two proteins, both insoluble in 
water, and, like starch, available only 
when the cellulose walls of the cells 
are broken by grinding or cooking. 


containing it has now been improved 
by a method of sterilization. Many 
cereals are now fortified with wheat 
germ or some other source of the B 
vitamins. 


FOOD VALUE 


The caloric contribution of cereals 
is considered one of their greatest 
assets. This would be important even 
if it was the only nutritive factor pro- 
vided by them, both because they are 
used customarily at every meal and 
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because of their low cost. Research has 
shown, however, that they are more 
than a supplement to other foods. 
The protein content of grains in 
general ranges from 8 Gm. per 100 
Gm. of uncooked rice to 14 Gm. per 
100 Gm. of uncooked oatmeal. While 
it is not of such high quality as the 
protein from animal sources, it has 
been found that when it is supple- 
mented by even a small amount of 
milk, it is a good source. According 
to L. A. Maynard of the Cornell 
School of Nutrition, cereals as the 
main protein source are quite ade- 
quate if some meat and milk are also 
taken. As this is common practice 
when grains are made into bread, are 
eaten as a breakfast cereal and are 
served at a meal where meat is the 
main dish, they may be considered an 
important source of protein. The fact 
that they are generally among the 
cheapest foods makes their contribu- 
tion in this respect doubly important. 
The mineral and the vitamin B 
complex content of the whole grain 
are higher than those of milled grains, 
but eating habits and the fact that 
whole grains and their products spoil 
more easily than the refined grains 
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make it impractical to urge universal 
use of whole grains in the general 
diet. Recognition of these facts 
prompted the authorities in the na- 
tional nutrition program to sponsor 
the restoration of refined grain prod- 
ucts to nearly their whole-grain com- 
position. For further discussion of this 
question see Chapter 50. 

Manufacturers of breakfast cereals 
voluntarily have brought their prod- 
ucts up to whole-grain value through 
adding minerals and vitamins to the 
amount removed during the process 
of manufacture. 

The food value of a breakfast cereal 
is indirectly increased by the fact that 
a liberal amount of milk is taken with 
each bowl of cereal. The average per- 
son eats most cereals (1 oz.) with 1% 
cup of whole milk and 1 teaspoon of 
sugar. This combination of cereal, 
milk and sugar represents, for the 
moderately active woman, the follow- 
ing percentages of her recommended 
total daily food requirements: * 


DIGESTIBILITY 


Cereals are easily digested by the 
normal person. The fact that they are 


CONTRIBUTION OF A BOWL OF CEREAL, MILK AND SUGAR TO DAILY 
FOOD REQUIREMENT 


Supplied b Percentage 

a ie fast 1 re Total Daily 

ppt pa x | whole milk, 4 0z.; | Requirement 

os sugar, 1 tsp. per cent 

oe eee T 2,500.0 215.0 9 
ee te 60.0 Gm. 8.0 Gm. 13 
a. oe he 0.8 Gm. 0.16 Gm. 20 
TROUPE R Se bd 5 a ade es 12.0 mg. 1.69 mg. 14 
Shek icc cee oy ae eerie 1.2 mg. 0.20 mg. 17 
MIbONAV IT eps cis > ines 1.6 mg. 0.24 mg. 15 
PUR ANNED os ages, Paty 5 3 ans 1250 1.0 mg. 8 











* Based on allowances of National Research Council for moderately active women. 
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not made ready for absorption so 
quickly as sugar, the simplest form 


of carbohydrate, is usually an advan-. 


tage, as for this reason they aid in 
keeping the stomach filled to the 
proper point. Refined cereals are bland 
in flavor and in texture, and this may 
be an advantage in certain conditions. 
Whole cereals, on the other hand, are 
advantageous in some cases, as they 
may stimulate the digestion of other 
products. However, the roughage in 
the form of bran which they contain 
may be a disadvantage in other cases. 


PLACE IN THE MENU 


Breakfast Cereals. Ready-to-eat ce- 
reals and those which must have long 
or short cooking in the home kitchen 
have a large use at breakfast. Some 
are also eaten at other meals. They 
may form a part of the children’s sup- 
per, and some are used as ingredients 
of “made” dishes. In dry form, either 
the ready-to-eat or the precooked or 
the porridge-type cereals are used in 
cookies, muffins and other breads. The 
rolled ready-to-eat cereals make a good 
topping or coating for a variety of 
foods, and may be used as a founda- 
tion for quick pastry. 

As far as food value is concerned, it 
makes little difference whether a hot 
cereal or a ready-to-eat cereal from the 
same type of grain is used. An ounce 
of one in dried form, whether it is 
cooked at home or made ready for 
consumption at the factory, will equal 
an ounce of another. The preference 
of a patient for one cereal or another 
is the first consideration. In general, 
unless the patient likes the same prod- 
uct day after day, a variety will add 
interest to the breakfast tray. Ready- 
to-eat cereals now come packed in a 
variety package. It should be noted 
that the roughage content, which dif- 


fers greatly, may be a factor in the 
choice of one or another. 

Rice, corn meal or hominy and 
buckwheat grits are largely used in 
the South and in every other section 
by certain national groups as accom- 
paniments to meat and as a founda- 
tion for main dishes. Examples are 
Southern spoon bread, hominy pud- 
ding, Italian polenta and gnocchi, the 
Russian kasha or buckwheat grits and 
the general use of rice by all Orientals. 
Of these products, rice has perhaps 
the most general use and needs special 
care in cooking so that each grain will 
be separate and dry. 

Macaroni, spaghetti and noodles are 
grouped as pastes or “pasta,” but they 
are actually cereal products. A special 
form of hard wheat is used in their 
manufacture. From the same paste, 
macaroni, spaghetti and the even 
thinner vermicelli are produced. For 
noodles there is an addition of eggs. 
These may be made in the home 
kitchen, but they are generally pur- 
chased, as are the rest of the pastes, 
in packaged form. Paste products 
need only a small amount of cooking 
in boiling salted water to make them 
tender, and should not be overcooked. 
They are generally used in combina- 
tion with a highly seasoned sauce. 
Grated cheese is usually considered a 
necessary accessory. While these prod- 
ucts are sometimes used as an accom- 
paniment to meat, they often form the 
main dish of a meal in which a small 
amount of meat may, or may not, be 
used. Vermicelli is generally used as 
an addition to a meat soup, to which 
it gives body and food value. 

Breads and other products made 
with flour will be discussed in Chap- 
ter 50 (Bread, Batters and Doughs). 
As bread in some form is used at 
every meal by most persons, it has 
an important place in the menu. 
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Fic. 89. A baked apple and a ready-to-eat cereal may be used either for break- 
fast or for a light supper. 
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PREPARATION 


There are three principal ways in 
which to prepare cereals for human 
consumption: factory cooking and dry- 
ing, as in the ready-to-eat cereals; 
cooking in water to soften, as in the 
case of hot cereals and paste products; 
and using as an ingredient in bread 
and other products made with flour 
which are afterwards baked. What- 
ever method is used, three purposes 
should be accomplished: the softening 
or the rupturing of the cellulose walls 
or coverings; the preparation of the 
starch for digestion; and the improve- 
ment of flavor. While it requires only 
a relatively short time to cook the 
starch sufficiently to change it from 
an insoluble to a soluble form capable 


of being acted upon by the saliva, 
longer cooking may be needed to 
soften the cellulose thoroughly, the 
amount of time depending upon the 
size of the grain or the fineness of 
the particles into which it has been 
ground. 

Ready-to-eat cereals, usually packed 
in cartons lined or covered with waxed 
paper, need no home preparation 
unless the box has been opened for 
some time, when, especially in warm 
weather, they may need to be crisped 
in the oven before use. 

Porridge-type cereals such as oat- 
meal, ground-wheat products and 
corn meal need a certain amount of 
cooking with water. Some cereals of 
this type are precooked under pressure 
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Fic. 90. Hot cereal for breakfast. 
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at the factory and, therefore, need only 
short cooking in the home. For this 
reason, they may be prepared over 
direct heat if this is kept low and the 
product is stirred occasionally. Many 
persons prefer a cereal which has not 
been stirred too much, as this gives it 
a pasty texture. For cereals such as 
corn meal, hominy and buckwheat 
grits, cracked wheat and old-fashioned 
oatmeal which have not been pre- 
cooked at the factory, the double 
boiler is preferable to the open kettle, 
as its use will prevent scorching dur- 
ing the long process of cooking. No 
stirring will be necessary. A pressure 
cooker of small size may be used if 
directions are followed exactly. 

When breakfast cereals are cooked 
for serving at a meal, the directions on 
the package should be followed, un- 
less for some reason it is desirable to 
have a softer texture than the precook- 
ing at the factory provides. When 
they are to be used for infant feeding, 
gruels, jellies or waters, longer cook- 
ing is desirable. In this case the fol- 
lowing chart should be consulted. 
Corn meal, although used more often 
as a foundation for a dish such as 
fried mush or spoon bread than for a 
breakfast cereal, is included in the 
chart. 


BREAKFAST-CEREAL RECIPES 


Basic Recipe for Cooking Cereal in 
Small Quantities 
Ingredients: 
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Procedure: Have the water boiling in 
the top of a small double boiler over 
direct heat. Add salt, then add the 
cereal very slowly to the boiling water, 
stirring constantly. Boil 2 minutes. Place 
over hot water in the under part of 
double boiler. Cover and allow to cook 
the necessary period of time. If too dry, 
add more boiling water. Dates, raisins or 
prunes may be added for variation in 
flavor. For extra food value, 2. table- 
spoons powdered dry milk may be mixed 
with the dry cereal. Yield: 2 servings. 


CEREALS 


Oatmeal Gruel 


Ingredients: 

Y cup rolled oats 

¥ teaspoon salt 

146 cups boiling water 
Procedure: See general directions for 
cooking cereals (above). Cook 3 hours. 
Add more water if necessary. Strain 
and serve with cream. Yield: 2 serv- 
ings. 


Oatmeal Jelly 


Ingredients: 

4 tablespoons rolled oats 

3 cups boiling water 

¥% teaspoon salt 
Procedure: Follow directions for oatmeal 
gruel. Strain into molds, chill and serve 
with sugar and cream. Yield: 4 servings. 


Oatmeal Water 


Ingredients: 
114 tablespoons rolled oats 
¥ teaspoon salt 
2 cups boiling water 
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MURR COTI SE ets, 5 so 3.3 6 ab dus 
Corn meal 
Other fine cereals 





Amount on ae Time, 
of Cereal Liquid} Salt | ‘hrs. 
1gcup | 1cup |4tsp.| 1-2 
14 cup | 1 cup | 4 tsp.| 4-1 
2% tbsp.| 1 cup | 4 tsp.| 2-3 
21% tbsp.| 1 cup | 4 tsp.| 4-1 
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Procedure: Follow directions for oatmeal 
gruel. 
Rice Jelly 
Ingredients: 

2 tablespoons rice flour 

¥4 teaspoon salt 

1 cup boiling water 

Cinnamon or lemon juice 
Procedure: Mix rice flour and salt with 
enough cold water to make a thin paste, 
and then add boiling water, stirring con- 
stantly. Boil until rice flour is trans- 
parent. Add cinnamon or lemon juice as 
flavoring, if desired. Pour into a mold, 
and when set unmold. Serve with sugar 
and cream or milk. Yield: 1 serving. 


Barley Flour Gruel 


Ingredients: 

1 tablespoon barley flour 

¥ teaspoon salt 

14 tablespoons cold water 

14 cups boiling water 
Procedure: Mix flour and salt with cold 
water. Add boiling water gradually, stir- 
ring constantly, and boil until thickened. 
Salt to taste. Strain through a very fine 
sieve. Yield: 2 servings. 


Barley Jelly 


Ingredients: 

2 tablespoons barley flour 

4 tablespoons cold water 

2 cups boiling water 

% teaspoon salt 
Procedure: Follow directions for barley 
flour gruel. Strain into molds, chill and 
serve with sugar and cream. Yield: 4 
servings. 


Corn-meal Gruel 


Ingredients: 


2 tablespoons corn meal 

% cup cold water 

1% teaspoon salt 

1% cups boiling water 
Procedure: See general directions for 
cooking cereals (page 439). 
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Flaked Cereal Gruel 


Ingredients: 

1 cup boiling water 

\ teaspoon salt 

1 cup toasted cornflakes or other 

toasted flake cereal 

Procedure: Combine boiling water and 
salt, stir in cornflakes. Stir over low heat 
until cereal is very soft and strain. Yield: 
2 servings. 


High-Calorie Cereal Gruel 


Ingredients: 

\% cup farina 

¥ teaspoon salt 

2 cups boiling water 

1% cups hot milk 

3 tablespoons lactose 
Procedure: Add farina slowly to salted 
boiling water and cook over direct heat 
until thickened. Add hot milk and lac- 
tose, cook over water for | hour. Yield: 
6 servings. 


RICE RECIPES 


The most common methods for 
cooking rice are boiling and steaming. 
For the first method, plenty of rapidly 
boiling water is necessary... When the 
rice 1s tender, it should be drained, 
rinsed with hot water, drained again 
and then placed for a few moments 
over boiling water or in the oven so 
that it will be fluffy. This is the 
method generally used when rice is to 
be served as a vegetable or used as the 
basis of a dish. Steaming is used when 
rice is cooked in milk for use as a 
dessert, or when it is desirable to ob- 
tain a very tender texture. Another 
method—which, however, is more 
suitable for rice cooked in quantity for 
a family—is to cook the raw rice for 
a few minutes in butter or other fat 
while stirring constantly, then add 
three times as much boiling water as 
rice, cover and cook over low heat 
until rice is tender. 
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Boiled Rice 


Ingredients: 
1 


5 


4 cup rice 
cups boiling water 
6 teaspoon salt 


t 


Procedure: Look over rice grains and 
wash thoroughly. Add slowly to boiling 
salted water. Boil actively about 20 min- 
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small greased baking dish. Mix bread- 
crumbs lightly with melted butter. Place 
on top of the rice mixture and sprinkle 
with paprika. Bake in a moderate oven 
(350° F.) about 15 minutes until crumbs 
are lightly browned. Yield: 1 serving. 

Note: If desired, the grated cheese may 
be stirred into the hot cream sauce until 
melted and thoroughly blended. 
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Fic. 91. Equal amounts of rice, cooked and uncooked, showing difference in volume. 
(Bureau of Home Economics, U. S. Department of Agriculture.) 


utes or until the grains are tender. When 
tender, place in strainer, rinse with hot 
water. Cover with a towel and place over 
boiling water to fluff. Yield: 1 serving. 


Steamed Rice 





Ingredients: 
\% cup rice 

1% teaspoon salt 

34 cup hot milk 


Procedure: Look over rice carefully, wash 
and add slowly to salted hot milk in 
top of a small double boiler. Cook about 
1 hour until rice is tender. 1 cup water 
may replace the milk. Yield: 1 serving. 


Baked Rice and Cheese 


Ingredients: 


\%, cup cooked rice 


Y% cup cream sauce (page 521) 
yy, cup grated cheese 
tablespoons soft breadcrumbs 
teaspoon melted butter 
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4 teaspoon paprika 
Procedure: Mix rice lightly with hot 
cream sauce and grated cheese. Place in 


Baked Rice with Tomato 


Ingredients: 

14 cup cooked rice 

] teaspoon minced onion 

1 teaspoon minced parsley 

¥ cup condensed tomato soup 

1 tablespoon grated cheese 
Procedure: Mix rice with onion, parsley 
and tomato soup and place in a greased 
individual baking dish. Sprinkle with 
grated cheese and bake in a moderate 
oven (350° F.) about 10 minutes until 
cheese is melted. Yield: 1 serving. 


MACARONI AND NOODLE 
RECIPES 


Macaroni, noodles and other paste 
products, often known as_ pastas, 
should be cooked in plenty of boiling 
salted water until tender but not too 
soft. They should be drained, rinsed 
with hot water and drained again 
before being used as a foundation for 
a dish. Time of cooking will vary 
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slightly with the brand of product 
used, and for this reason directions 
on the package should be followed.. 


Baked Macaroni with Cheese 


Ingredients: 


\% cup broken macaroni 

1% cup grated cheese 

1% cup cream sauce (page 521) 
Salt 

Pepper 

1 tablespoon butter 


Procedure: Cook macaroni in 2 cups boil- 
ing salted water from 8 to 10 minutes 
(until tender). Drain and arrange in 
small greased baking dish. Sprinkle with 
salt, pepper and cheese, and add cream 
sauce to cover macaroni. Dot with butter 
and bake in moderate oven (350° F.) 
until cheese is melted and slightly brown, 
from about 15 to 20 minutes. Yield: 1 
serving. 





Baked Macaroni with Tomato 


Ingredients: 


\% cup broken or elbow macaroni 
1 tablespoon butter 

] teaspoon minced onion 

I teaspoon minced green pepper 
1 teaspoon minced celery 

¥% cup canned tomatoes 

\ teaspoon salt 

2 tablespoons soft breadcrumbs 

1 teaspoon melted butter 


Procedure: Cook macaroni in boiling 
salted water until tender (from about 8 
to 10 minutes) and drain. Melt butter, 
add onion, green pepper and celery and 
cook 2 minutes over low heat. Add toma- 
toes, salt and drained macaroni. Blend 
well, add more salt if necessary, and 
place in a small greased baking dish. 
Mix breadcrumbs with 1 teaspoon melted 
butter and sprinkle over macaroni. Bake 
in a moderate oven (350° F.) until 
crumbs are slightly browned, from about 
15 to 20 minutes. Yield: 1 serving, 
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Note: 1 tablespoon grated cheese may 
replace the buttered breadcrumbs. 


Noodles with Browned Crumbs 


Procedure: Cook one sixth of the con- 
tents of a package of noodles as directed 
on package and drain. Melt 2 teaspoons 
butter, add 2 tablespoons fine dry crumbs 
and stir over low heat until lightly 
browned. Add another teaspoon butter 
and combine mixture with hot drained 
noodles. Yield: 1 serving. 


Noodles with Cheese Sauce 


Procedure: Cook one sixth of the contents 
of a package of noodles as directed on 
package and drain. Prepare half the 
recipe for rich cheese sauce (see page 
521) and toss noodles into this mixture. 
Yield: 1 serving. 


REVIEW QUESTIONS 


1. Outline the changes in cereal 
consumption from Colonial times to 
the present. 

2. What grains are most commonly 
used in the United States today? 

3. Compare the nutritive contribu- 
tions of an average serving of cooked 
oatmeal with those of an average serv- 
ing of a ready-to-eat cereal. 

4. What type of cereals should be 
used when roughage must be avoided? 
Which cereals when roughage is an 
advantage? 

5. Discuss the nutritive contribu- 
tion made by cereals in general. 

6. Which cereal products are 
known as pastes, and from which 
grain are they prepared? 

7. In what circumstances is it ad- 
visable to cook the porridge-type ce- 
reals longer than the directions on the 
package advise? 
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Fruits and Nuts 


Chapter Topics 


FRUITS 

FOOD VALUE 
DIGESTIBILITY 
PLACE IN THE MENU 
PREPARATION 

FRESH FRUITS 

FROZEN FRESH FRUITS 
RECIPES, 

RAW FRUITS 

COOKED FRUITS 


Fruits and nuts have been grouped 
for discussion in this chapter because 
of their botanical relationship. They 
have little in common as regards food 
value or use in the menu, therefore 
their functions as food will be consid- 
ered separately. 


FRUITS 


Fruits make a strong appeal to the 
appetite through the senses of sight, 
smell and taste. Shape, color, delight- 
ful aroma and delicious flavor all con- 
tribute to popularizing this group of 
foods and to making it easy to find a 
place for them on the menu, to which 
they contribute nutritionally. 


Foop VALUE 


The most important contribution of 
fruit to the diet is its vitamin content. 
It is particularly high in ascorbic acid, 
commonly known as vitamin C, which 


FRUITS (CONT.) 

DRIED FRUITS 

CANNED FRUITS 

CANNED FRUIT JUICES 

FROZEN FRESH FRUIT JUICES 
NUTS 

FOOD VALUE 

DIGESTIBILITY 

USE IN THE MENU 





is supplied by fresh fruits in varying 
amounts. Clinical experience indicates 
that many adults in the United States 
do not get enough of this vitamin, 
more often because of lack of appre- 
ciation of its value and food sources 
than of its cost. It has been noted that 
the use of aspirin, which is so com- 
mon, may destroy some of the ascorbic 
acid in the body. 

Ascorbic Acid. The best sources of 
ascorbic acid among fruits are the 
citrus family and tomatoes. Research 
has shown that the ascorbic-acid con- 
tent of certain berries is high. Black 
currant juice, for instance, was used in 
Britain with great success to supply 
ascorbic acid to children during World 
War II. In the United States, wild 
blueberries have been found to be 
fairly well endowed with this vitamin. 
The buffalo berry, native to North 
Dakota and near-by states, and pa- 
payas and guavas grown in Florida 
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and Hawaii are also high in vitamin 
C content. Practically all fruits can be 
counted upon for a-certain amount of 
ascorbic acid. While fruits such as 
apples, pears and grapes do not con- 
tribute largely, they may be a signifi- 
cant source if eaten liberally in raw 
form. Cooked fruits may still retain 
some vitamin C, but losses of ascorbic 
acid in cooking vary: berries, 15 per 
cent; acid fruits, 25 per cent; most 
others, 30 to 40 per cent. (See Fig. 92.) 
Storage in Refrigerator. Citrus fruit 
juices, in both fresh and canned form, 
can be stored in the refrigerator with- 
out loss of more than a small amount 
of their ascorbic-acid content. This 
is convenient in the case of canned 
juices, when large cans are purchased 
as an economy. 


A study of the effects of refrigerator 
storage of fruit juices reported in “Nu- 
trition Reviews,” 1944, sums up the 
question as follows: 

“After one day of refrigeration the 
average loss of ascorbic acid from 
freshly opened cans was 3 per cent for 
grapefruit, 3.7 per cent for orange, 
1.1 per cent for pineapple and 24.1 per 
cent for apple juice. In 3 days of re- 
frigeration the loss from grapefruit 
juice was only 5.6 per cent. The losses 
were the same whether the juice was 
stored in the open can or in a covered 
glass jar.” It should be noted, how- 
ever, that the flavor of fresh fruit juice 
is better when taken at once than after 
standing, and this should be consid- 
ered when serving the ill or convales- 
cent patient. 


CANNED FRUIT JUICES AS SOURCES OF VITAMIN C 


The amounts of each juice necessary to supply the same amount of vitamin C as 
4 oz. of fresh orange juice (7% of day’s requirement). 


Orange juice 
(fresh) 


Canned juices: 
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Vitamin A. Most fruits supply vita- 
min A in varying amounts. The best 
sources are apricots, cantaloupes, yel- 
low peaches and prunes, all of which 
show in their pulp the color which is 
usually a sign that vitamin A is pres- 
ent. Dried fruits are the only ones 
which contain appreciable amounts of 
the B complex. 

Mineral Content. Fresh fruits are 
comparatively low in minerals, but in 
general they supply an appreciable 
amount of iron and calcium. Dried 
fruits, because of the removal of water, 
are more concentrated sources of all 
factors. When they are soaked and 
cooked, they of course return to the 
approximate composition of fresh 
fruits. Dried fruits are among the 
highest contributors of calcium, while 
oranges, raspberries and strawberries 
supply a moderate amount. The most 
iron is found in apricots, avocados, 
bananas, dates, figs, grapes, raisins, 
prunes, raspberries and strawberries. 
The best source of copper is prunes. 
Blueberries are particularly rich in 
manganese. 

Effect upon Acid-Base Balance. 
One of the important functions of 
fruit, which is related to its mineral 
content, is its effect upon the acid- 
base balance of the body. Fruit is rela- 
tively low in the acid elements—phos- 
phorus, sulfur and chlorine—and 
higher in the basic elements—sodium 
potassium and magnesium. In me- 
tabolism, an alkaline ash is therefore 
formed which helps to neutralize the 
acid ash of cereal foods and meat. 
The citric-acid compounds of lemon, 
grapefruit and oranges and the malic 
acid of apples, peaches, berries and 
other fruit are easily burned in the 
body and leave an alkaline residue. 
The acids in prunes, plums, rhubarb 
and cranberries are not well utilized 
in the body, and for this reason these 


fruits must be classed as potentially 
acid, although they do have an alka- 
line ash. Because fruits have an acid 
taste, all are often mistakenly consid- 
ered as belonging to a class that leaves 
an acid rather than a potentially alka- 
line residue. During digestion, fruits 
retain their natural acids, which are 
an aid to the passage of food, except 
when an oversupply of hydrochloric 
acid is present in the stomach. 

Caloric Value. The caloric value of 
fruits is comparatively low. This is 
chiefly carbohydrate and is usually 
in the form of sugar. Dried fruits, 
when eaten as such, are high in calo- 
ries, but after their water content is 
restored they return to their original 
natural value. The caloric value of 
canned fruits and frozen fruits is in- 
creased according to the amount of 
sugar used in their preparation. The 
avocado pear and the olive are distin- 
guished from all other fruits by their 
high fat content, which gives them a 
comparatively high caloric value. 


DIGESTIBILITY 


Fruits are easily digested by normal 
persons. Much of the carbohydrate 
is in the form of sugars, glucose and 
fructose, which are ready for immedi- 
ate absorption and thus require no 
digestion in the alimentary tract. With 
color, odor and flavor all combining 
to whet the appetite and, therefore, 
stimulate the flow of the digestive 
juices, digestion and absorption are 
naturally rapid. Perhaps it should be 
mentioned at this point that the preju- 
dices against the use of milk or starchy 
foods with acid fruits are without 
foundation. 

Fresh fruit should be ripe, but not 
overripe. Bananas, when the skins 
are flecked well with brown, may be 
used even in the diet of children and 
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invalids. For infants they should be 
mashed or strained. Certain fruits 


which are not well tolerated in raw _ 


form are easily digested when cooked. 

A factor which makes fruits of value 
in the diet is the bulk furnished by the 
cellulose and the hemicellulose, which 
stimulate peristalsis. Prunes and figs 
may even produce a mild laxative 
effect. The pectin content of some 
fruits may also be of aid in intestinal 
disturbances. Seedy berries and apple 
skins are not always well taken, as 
they may be constipating to some per- 
sons. For details on acid-base foods, 
cellulose and digestion, see Chapters 
7, 9 and. 10. 


PLacE IN THE MENU 


The custom of serving fruits twice 
a day, for breakfast and at some other 
meal, is good standard nutrition prac- 
tice. It applies in illness as well as in 
health if there is no therapeutic reason, 
which there seldom is, against it. The 
appetite of a patient may often be 
tempted more by fruits than by any 
other type of dessert, and as fruits 
need little preparation, this will often 
be a convenience. Use may be made of 
the large variety of fresh, frozen, 
canned and cooked dried fruits ac- 
cording to their availability in the 
market. 

A citrus fruit is generally chosen for 
breakfast. For lunch or dinner, an- 
other type of fresh fruit or some 
cooked or canned fruit may be served 
unless the patient prefers a citrus fruit 
more than once a day. In this case, 
orange juice might be offered for 
breakfast and grapefruit in the fresh 
or broiled form for dessert at another 
meal. Both grapefruit and oranges 
may be combined with other fruits for 
a compote. When acid fruits must be 
omitted from the diet—as, for in- 
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stance, in cases of hyperchlorhydria or 
ulcer (see Chaps. 24 and 25)—non- 
acid fresh fruit, canned and dried fruit 
should be alternated. 


PREPARATION 
FRESH FRUITS 


Large fruits such as apples, pears, 
peaches, plums, oranges and grape- 
fruit should be washed in order to re- 
move any traces of spray which may 
be present. If fruit is just ripe enough 
to eat, it should be put in the re- 
frigerator to prevent softening, but 
should not be served too cold. Over- 
ripe fruits should never be served. 

Bananas should be ripened at room 
temperature until the skins are flecked 
with brown. If bananas are to be 
served sliced, they should be prepared 
at the last moment. 

Berries should be kept in the re- 
frigerator until just before serving, 
when they should be washed thor- 
oughly to remove spray and drained 
well after washing. Strawberries 
should be hulled, unless they are to 
be served whole round a round of 
sugar. Grapes and cherries should be 
washed thoroughly and drained as dry 
as possible. 

Melons should be ripe, but not over- 
ripe. They should be chilled and pre- 
pared just before serving. Cantaloupes 
should be halved, other melons cut in 
slices, and the seeds carefully removed. 
Sliced lime or lemon may be served 
with honeydew or casaba melon. 

Peaches. Peaches, if ripe, should be 
kept in the refrigerator. If green, they 
should be allowed to ripen at room 
temperature. If they are to be served 
whole, they should be washed and 
dried. If they are to be served sliced, 
they should be peeled and_ sliced 
just before they are to be served. 
Sprinkling with lemon juice will de 
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lay change in the color which is caused 
by exposure to air. They may be 
sprinkled with sugar at time of slic- 
ing, or sugar may be passed with 
them. 

Pears. Pears, if ripe, should be 
washed and placed in the refrigerator. 
Otherwise they should be allowed to 
ripen at room temperature. They are 
generally served whole and unpeeled. 
A large juicy pear of the Comice 
variety may be halved just before serv- 
ing if desired. 

Pineapple. Pineapple should be kept 
at room temperature. The easiest 
method of preparation is to cut the 
fruit in thick slices, to pare each slice 
and then to shred with a fork. Sugar 
is generally necessary, and the flavor 
will be improved if it is added to the 


shredded fruit half an hour before 
serving. It should then be allowed to 
stand at room temperature, not in the 
refrigerator. The fruit may be cut in 
wedges and served around a mound 
of powdered sugar. 

Citrus Fruits. Oranges and grape- 
fruit are used for table service more 
than any other type of citrus fruit, as 
they are in season throughout the year. 
Tangerines are available during some 
of the winter months, as are kum- 
quats. Lemons and limes have some 
use as a garnish, when they may either 
be sliced or cut in wedges. For either 
purpose, the seeds should be removed. 
The squeezed juice of either often 
serves as a flavoring for cold drinks 
and some desserts and sauces. Citrus 
fruits are usually stored in the re- 





Fic. 93. Preparation of grapefruit for salad. 
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frigerator, although they will keep 


some time at room temperature. In 


any case, they should be chilled before | 


being used. 

Oranges are served in juice form 
more often than any other. Fresh 
grapefruit juice is sometimes used. 
Both should be chilled in the refriger- 
ator before they are cut and squeezed. 
Ice should not be put in the juice; nor 
is it desirable from the standpoint of 
flavor that it should be chilled after it 
is expressed, although it has been 
found that there is little loss of vita- 
min C by refrigerator storage for a 
moderate length of time. If it is neces- 
sary to strain juice on account of the 
seeds, a coarse strainer should be used, 
as a goodly proportion of the vitamin 
C remains in the pulp. 

Large oranges and grapefruit may 
be served in the shell after they are 
halved and the segments have been 
loosened. To prepare, run a sharp 
knife between the peel and the pulp 
and loosen the segments from the 
fiber which separates them, but do 
not cut the fiber partitions. The fruit 
should be served without sugar, which 
may be added if desired. Citrus fruits 
today have a large natural sugar con- 
tent and seldom need any additional 
sweetening. Both oranges and grape- 
fruit may be served in sections by 
themselves or in combination with 
other fruits. They should be pared 
deeply enough to remove the inner 
fiber of the skin, after which the sec- 
tions may be lifted out without de- 
stroying the shape. Seeds, if present, 
should be carefully removed. Navel 
and Valencia oranges, which are free 
or almost free from seeds, may be 
pared and sliced. These oranges and 
tangerines are sometimes served whole 
after the rind has been sectioned and 
turned back round the fruit. To sec- 
tion the rind, run sharp knife five o1 


six times from stem to blossom end, 
being careful not to cut pulp, then 
loosen each section of skin carefully 
and turn in toward fruit. 


FROZEN FRUITS 


Fresh fruits of an increasing variety 
are now available in the quick-frozen 
form. They may be allowed to thaw 
at room temperature and should be 
used as soon as possible after thawing 
has been completed. If only a small 
amount is required at one time, such 
portion should be cut from the frozen 
block of fruit and the remainder 
placed at once in the freezing com- 
partment of the refrigerator. 


REcIPES 
RAW FRUITS 
Fresh Fruit Compote 


Procedure: A combination of fresh fruits 
is known as a compote or a cup. The 
fruits should be put together and sweet- 
ened with powdered sugar just before 
serving. Fruit should then be arranged in 
a sherbet glass. A tablespoon of sherry, 
port, brandy or any cordial may be 
added. The fruit may be garnished with 
a sprig of mint or it may be topped with 
a tablespoon of lemon, orange or pine- 
apple ice. 


Ambrosia 


Procedure: When ready to serve, mix 
equal parts of orange sections and sliced 
bananas. Sprinkle with fresh, grated coco- 
nut. Sweetened, shredded pineapple or 
grapefruit sections may also be used in 
ambrosia. 


Avocados 
Edel blasted! 


Procedure: Select ripe avocados which 
are slightly soft to the touch. The skin 
of a ripe avocado is usually dark green. 
Prepare fruit just before ready to serve so 
that flesh will not darken. Cut in half, 
remove pit. Serve without paring with 
lemon juice or catsup in the cavity as a 
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first course. Pare and slice for use in 
salads or dice for fruit cup. 


COOKED FRUITS 


Apple, Baked 

Ingredients: 
1 cooking apple, medium size 
2 tablespoons sugar 
Dash cinnamon or nutmeg 


Procedure: Wash and core apple care- 
fully from blossom end almost to stem. 
Pare | inch of skin round top. Mix sugar 
and cinnamon or nutmeg and fill apple 
with mixture. Place in small baking dish 
and add water to the depth of % inch. 
Cover and bake in moderate oven 
(375° F.) about 30 minutes (until ten- 
der). Apples may be glazed by sprinkling 
with sugar and placing under the broiler 
flame about 5 minutes until sugar melts. 
Serve hot or cold. Yield: 1 serving. 

Note: If patient is fond of baked 
apples, 2 or more may be prepared at the 
same time. Increase amounts of sugar and 
spice accordingly. 


Applesauce 


Procedure: Wash, core and slice 2 tart 
cooking apples, place in a small sauce- 
pan with just enough water to cover. 
Cover and cook over low heat from 8 to 
10 minutes (until soft). Rub through 
coarse strainer. Sweeten to taste and stir 
until sugar is dissolved. Add lemon juice 
or lemon rind, if desired. Yield: 2 
servings. 


Stewed Apples 


Ingredients: 

2 cooking apples, medium size 

Y cup sugar 

1 cup boiling water 

Dash nutmeg or cinnamon 
Procedure: Wash apples, cut into eighths. 
Pare and core. Place in cold water as 
each section is ready. Combine sugar and 
boiling water in a shallow saucepan and 
stir over low heat until sugar is dis- 
solved. Add cinnamon or nutmeg. Drain 
apples, and cook in sirup until trans- 


parent. Add boiling water to sirup if it 
thickens during cooking. Serve hot or 
chill before serving. Yield: 2 servings. 


Banana, Baked 


Procedure: Peel banana, place in shallow 
baking dish and brush with melted but- 
ter. Bake in moderate oven (375° F.) 
from 10 to 15 minutes (until tender) and 
serve hot as a vegetable. Yield: 1 serving. 

If used as dessert: Sprinkle cooked 
banana with lemon juice and powdered 
sugar. 


Grapefruit, Broiled 


Procedure: Wash and dry grapefruit, and 
cut in halves crosswise. Remove seeds, 
loosen pulp in sections and remove center 
cores. Place fruit in baking pan, sprinkle 
each half with 2 tablespoons brown 
sugar and dot with 1| teaspoon butter. 
Broil 6 inches from low broiler heat 
about 15 minutes. 

Note: Add 1 tablespoon of wine or 
rum to each half, if desired. 


Pears, Stewed 


Ingredients: 


2 pears, medium size 
6-8 cloves 
\% cup sugar 

\% cup boiling water 
Procedure: Wash fruit and pare. Stud 
each pear with cloves and arrange in 
shallow saucepan. Sprinkle with sugar. 
Add water. Cover and cook over very 
low heat until tender when tried with a 
toothpick. Serve hot or cold. Yield: 2 


servings. 
Plums, Stewed 


Ingredients: 


8 plums 

Water 

4 cup sugar 
Procedure: Wash plums and prick with 
fork. Place in small saucepan and add 
water to half cover. Cover and cook over 
low heat about 10 minutes (until soft). 


Add sugar. Stir carefully into sirup and 
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cook uncovered about 2 minutes, until 
sirup thickens slightly. Yield: 2 servings. 


Rhubarb, Stewed 


Ingredients: 

1 lb. rhubarb 

¥% cup sugar 
Procedure: Trim rhubarb, removing 
leaves and stem ends of stalks. Wash 
and cut in l-inch pieces. Place with sugar 
in top of double boiler and cook, covered, 
over hot water, until rhubarb is soft. 
Yield: 3 servings. 


Driep Fruits 


Dried fruit should be washed thor- 
oughly. Unless directions on package 
state otherwise, soak in just enough 
water to cover for several hours. Cover 
and cook over low heat in the water 
in which it was soaked until the fruit 
is soft. Add sugar to taste, stir until 
dissolved and keep covered while cool- 
ing. Sweet prunes will need no extra 
sugar. A slice or two of lemon or 
orange may be cooked with prunes if 
desired. Stewed dried fruits are usu- 
ally served cold. Raisins, figs and 
dates are usually eaten in their own 
form or are used as an ingredient in 
a dessert. 


CANNED Fruits 


Canned fruits should be thoroughly 
chilled before serving. Any fruit may 
be served in its own sirup or combined 
with another fruit fresh or canned. 
Suggested combinations are: Canned 
apricots and canned cherries; sliced 
peaches and pineapple wedges; sliced 
oranges and cherries. 


CannepD Fruit Juices 


Canned fruit juices have grown in 
variety and popularity in the last few 
years. Grapefruit juice and tomato 
juice are staple products. Pineapple 
juice, grapejuice, apple juice, prune 
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juice and fruit nectars are other 
canned fruit-juice products which may 
find a useful place on the invalid’s 
tray. Canned orange juice has im- 
proved greatly in flavor under modern 
conditions of packing. It may be ob- 
tained in combination with grapefruit 
juice. It should be noted that some of 
the fruit juices are obtainable with or 
without sugar. The label on the can 
gives this information. Like fresh fruit 
juices, the canned fruit juices do not 
lose vitamin C content quickly if they 
are refrigerated after the cans are 
opened, but storage may have an ef- 
fect on flavor. Fruit juice may be 
stored in the can without undesirable 
results. 


Frozen FresH Fruit Juices 


Frozen concentrated orange juice is 
a recent addition to the list of fruit 
juices. Flavor and texture are practi- 
cally the same as those of freshly 
squeezed fruit. 


NUTS 


The word nut is defined in the dic- 
tionary as “a dry fruit or seed having 
a separable rind or shell and interior 
kernel or meat.” All the products 
called nuts fall under this definition, 
excepting peanuts, which, instead of 
being the fruit of a tree, are tubers, 
the underground product of a vine. 
The nuts most commonly used are 
peanuts, walnuts, pecans, almonds and 
Brazil nuts. Coconut, especially in 
dried, shredded form, is also largely 
used. 

Foap VaALuE 


The protein content of nuts is gen- 
erally high, although there is a wide 
range in this, as will be seen by con- 
sulting the Table of Percentage Com- 
position. The protein is of good qual- 
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PERCENTAGE COMPOSITION OF SOME NUTS 
ee 








Water) Protein Carbo- | Calories : 
per cent | per cent Alay hydrate aed ie 
per cent | 100 Gm. | P& %?- 
Almonds, unblanched...... 5 19 54 
Brazil nuts, shelled......... 5 14 66 rr a aia 
Butternuts................ 4 24 61 8 677 3,046 
Chestnuts, fresh........... 53 2 42 198 "891 
Chestnuts, dried........... 8 4 79 380 We, 
Coconut, dried, shredded. . . 3 39 oo 579 2, 605 
“TE ANS Ona tania 6 15 66 14 710 | 3,195 
MALICK Or yatrLss sort iat. ar 4 67 13 The! 3,199 
Peanuts, TOASta saa ues © 3 27 44 24 600 2,724 
Pecans, raw. ......-... ++. 3 70 15 734 | 3,303 
Pine nuts (pifion).......... % 61 21 685 3,082 
Datachloirenat toca, 7 20 53 19 633 2/848 
Walnuts, black............ 3 58 19 670 3,015 
Walnuts, English.......... 3 15 64 16 700 3,150 








ity, although not equal in every re- 
spect to that furnished by animal 
products such as meat, milk, fish, 
cheese and eggs. With the exception 
of chestnuts, which are also low in 
protein, the fat content is exceedingly 
high, and the oil obtained from pea- 
nuts and coconut has a larger use than 
these products in their own form. 
Most nuts are good sources of the 
vitamins thiamine, riboflavin and nia- 
cin. They contribute the minerals cal- 
cium, phosphorus, iron and copper in 
varying amounts according to the par- 
ticular nut. Among the nuts in every- 
day use, almonds and Brazil nuts 
furnish the most iron. 


DIcESTIBILITY 


Because of the high fat content, nuts 
digest slowly. Chopping or grinding 
improves digestibility. In the form of 
butter and combined with other foods, 
there is usually no digestive difficulty. 
Peanut butter may be used in sand- 
wiches or as an ingredient of a dish, 
if the convalescent likes the flavor and 
the texture of this product, which is 
such a favorite with children. 


Use IN THE MENU 


In general, nuts are considered an 
accessory to a meal, except in the 
vegetarian’s diet, when it is necessary 
to draw protein from all vegetable 
sources. Peanut butter is the only 
form in which nuts are used as a staple 
part of a meal. Chopped nuts are often 
used in cakes and in cookies, and as 
a flavor or a garnish for various types 
of puddings and other desserts. They 
may occasionally be used as a topping 
for creamed dishes and vegetables or 
as an accessory to them. As nuts 
are used so little in the invalid’s diet, 
no specific recipes accompany this 
chapter. 


REVIEW QUESTIONS 


1. For what reason have fruits and 
nuts been grouped together for discus- 
sion in this chapter? Compare their 
nutritive contributions. 

2. What are the most important 
contributions of fruits to the diet? List 
the best sources of ascorbic acid; of 
vitamin A. 
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3. List the fruits which supply ap- 5. What is the most valuable nutri- 
preciable amounts of minerals. Dis- tive contribution of nuts? 
cuss the relation of fruits to the acid- 6. Compare the digestibility of nuts 
base balance of the body. ~ with that of fruit. 

4. Discuss the place of fruit in the 7. Discuss the use of nuts in the 


menu. menu. 
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Eggs 
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That eggs are a favorite food is 
illustrated by the fact that commercial 
production, before the war was esti- 
mated at several billion dozen per 
year. Although figures are not avail- 
able, there was undoubtedly a large 
increase in production both from com- 
mercial sources and through the re- 
instatement of small flocks of poultry 
for the production of eggs to meet 
family needs. The eggs consumed still 
fall short of the standard of “one egg 
a day, if possible” set by the National 
Research Council as a nutrition ideal. 
A rough estimate of the average con- 
sumption at present is about four eggs 
per person per week. 

Eggs have an especially high place 
in the diet of the invalid for a number 
of reasons. They are well liked by 
almost everyone. Nutritionally they 
score well. They are easily digested, 
are quick to prepare, and can also be 
used as an ingredient in so many 
dishes, to which they add palatability. 
However, they should not be used to 
eXcess. 


FOOD’ VALUE 


The food value of eggs can be most 
justly estimated by comparing them 


with meat and milk. They score 
slightly higher than meat on most 
counts. The protein, as would be ex- 
pected from an animal food, is of the 
same high quality as that of meat and 
milk. In mineral content, eggs are 
much higher in iron but lower in cal- 
cium than milk. In common with 
milk they supply vitamin A and ribo- 
flavin, but in more generous amounts. 
Both foods contribute small amounts 
of thiamine. When eggs are cooked, 
approximately 20 per cent of the thia- 
mine and the riboflavin are lost. Like 
milk, eggs are a poor source of vita- 
min C and niacin. They differ from 
milk in one respect, in that they are 
a natural food source of vitamin D. 
The vitamin content of eggs is de- 
pendent to some extent upon the type 
of feed given the hens which produce 
the eggs. 

Most of the food value of the egg 
other than protein is concentrated in 
the yolk, in which most of the min- 
erals and the vitamins are to be found. 
Both yolk and white contain protein, 
but the fat content is to be found in 
the yolk alone. Of the 75 calories 
furnished by the average egg, 55 are 
concentrated in the yolk. 
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AVERAGE COMPOSITION 


While eggs differ in size, and for 


this reason in food value, one average 
egg does not differ materially from 
another in composition. There should 
be no prejudices in favor of either 
brown or white eggs. In spite of the 
fact that Bostonians will pay 10 cents 
a dozen more for brown, and that 
New Yorkers will do the same for 
white, eggs, there is no difference in 
food value or in flavor. The color of 
the yolk may vary with the ration of 
the hens, but the theory that highly 
colored egg yolk necessarily contains 
more vitamin A is not based on sound 
scientific evidence. 
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they were more easily digested than 
cooked eggs. Certain experimental 
work cast doubt upon the complete 
utilization of raw egg white; but by 
means of experiments with human 
beings, Rose and MacLeod show that 
the coefficient of digestibility may be 
almost as high for raw white of egg 
as for cooked. Beaten egg white, how- 
ever, is more thoroughly absorbed 
than the white in its natural state. In 
liquid diets in which egg drinks are 
used, it is worth while to beat the 
egg whites. 

Unless there is an allergy to eggs, 
they will seldom cause any digestive 
disturbance, whether they are served 
in raw or in cooked form. In certain 


APPROXIMATE COMPOSITION OF HENS’ EGGS 


Calories | Calories 


Water | Prot. | Fat | Carb. | per 100 | per Lb. 
Gm. 


Whole egg, edible portion. ....... 74 

Winitetonly Arar fasta ee ee 88 

Wollksonihy. 3: cscse Shes sae ve ae 49 
DIGESTIBILITY 


Eggs are easily digested by almost 
everyone, whether in raw or in cooked 
form. The fat is in an emulsified state 
like that of milk, and can be digested 
in the stomach as well as in the intes- 
tines, which is of advantage in cer- 
tain dietary disturbances. In raw form 
they may be important in the first 
stages of a convalescent diet because 
of the food value which they add. 
Recent work has shown, however, 
that raw egg white contains a factor 
which may affect the utilization of 
vitamin biotin (see Chap. 8). 

Raw eggs are not used in the in- 
valid’s diet to as large an extent as 
formerly, when it was believed that 


13 12 1 164 745 
11 0 1 48 218 
16 32 1 356 1,616 


stages of convalescence it may be 
necessary to press the yolks of hard 
cooked eggs through a sieve, when 
they will be as easily digested as eggs 
in any other form. The yolk of the 
raw or hard-cooked egg may be added 
to the infant’s food formula at a very 
early stage, particularly because of its 
iron and vitamin potency. The white 
is generally omitted, as the additional 
protein which it mainly contributes is 
not needed and children may be al- 
lergic to the albumin of the white. 


PLACE IN THE MENU 


It is not a difficult matter to find a 
place in the diet for eggs, even when 
there is a prejudice against them. 
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They can be disguised easily in sauces, 
desserts and other “made” dishes. Oc- 
casionally one finds a natural sensi- 
tivity to eggs, and this can be over- 
come only by careful treatment. In 
the event that eggs must be eliminated 


cooked or poached form. Scrambled 
eggs and omelet follow. Later combi- 
nations of poached or boiled eggs with 
savory sauces may appear on the in- 
valid’s tray for lunch or supper. 
Fresh eggs of the best quality 





Fic. 94, Poached eggs on toast ready for a meal. 


completely from the diet, which, for- 
Dc asly, is rare, care must be taken 
to sup yply other foods high in the same 
nutrients. In general, however, eggs 

vill be found to be one of the most 
import: ant constituents of the nourish- 
ing and easily digested diet so impor- 
alescence. Combined with 


they are used in a 


tant in con\ 
milk or fruit juice, 
liquid and a semiliquid diet, and the 
first solid food is often an egg in soft- 


should be used when eggs in any form 
appear on the menu. One taste of an 
egg which is not per! fectly fresh may 
srejudice the patient against this val- 
uable food. In places w hich grade eggs 
before marketing, Grade A quality 
should be chosen whenever eggs are to 
be served in their own simple form. 
Grade B eggs are satisfactory for use 
as an ingredient for hot breads and 


cakes. The term fresh to describe an 
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egg of high quality is still used. Ac- 
tually, eggs gathered soon after being 
laid, wiped if necessary and cooled 
and packaged for shipment to a 
market at some distance may pass the 
“candling” test better than an egg 
only a few days from the nest but not 


é 
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PRINCIPLES OF COOKERY 


As soon as eggs come from the 
market they should be placed in the 
refrigerator in the carton in which 
they are packed, unless there is a 
special compartment for egg storage. 


Fic. 95. Poached egg with cheese sauce. 


subjected to immediate cooling. Good- 
quality eggs, under proper storage 
conditions, will pass the Grade A test 
after some time in cool storage. Size, 
by the way, is not a basis for grading. 

For commercial use shelled eggs 
have long been frozen or dried. Dur- 
ing World War II enormous quanti- 
ties of dried eggs were used by the 
armed forces and by civilians in 
Britain. Flavor and cooking quality 
deteriorate during storage, and it is 
doubtful if eggs in this form will have 
retail distribution. Both frozen and 
dried eggs are used largely by bakers 
and confectioners. 


Good-quality eggs have clean shells 
and should not be washed before stor- 
age, as washing removes the natural 
protective coating. Eggs should re- 
main in the refrigerator until just be- 
fore they are to be cooked, except 
when they are to form an ingredient 
of a cake, in which case they will 
blend better with the batter if they 
have been allowed to remain at room 
temperature for some time. 

Low temperature and short cooking 
are desirable for most egg dishes, as 
the texture will be more delicate and 
tender under these conditions. For this 
reason soft-cooked eggs are generally 
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Fic. 96. Critical temperatures of eggs in the shell. (U. S. Department of 
Agriculture. ) 


coddled by being allowed to stand in 
hot rather than boiled water. When 
eggs are to be hard-cooked for slicing 
or stuffing, boiling produces a texture 
which makes them easier to handle. 
When eggs are to be served hot, they 
should be prepared just before they 
are to be served. Coddled eggs in their 
shells should be placed on the in- 
valid’s tray and opened just before 
they are to be eaten. It is hardly neces- 
sary to say that fried eggs have no 
place in the diet of the sick or the con- 
valescent. The high temperature of the 
hot fat will necessarily toughen the 
albumin, and for this reason, also be- 
cause fat is necessarily taken with the 
egg, digestion will be retarded. 


RECIPES 
Coddled Eggs 


Procedure: Place 2 cups boiling water in 
small saucepan and bring again to boil- 
ing point. Place 1 or 2 eggs in water. If 
eggs are not entirely covered, add more 
boiling water. Remove from heat, cover 


and let stand where water will remain 
hot from 6 to 10 minutes, according to 
degree of firmness preferred by the pa- 
tient. An allowance of about twice as 
much time as for boiled eggs must be 
made for coddled eggs. A 3-minute 
boiled egg will be about the same firm- 
ness as one coddled for 6 minutes. If 
eggs are taken directly out of the re- 
frigerator, allow 1 extra minute for 
coddling. 


Hard-cooked Eggs 


Procedure: Place eggs in saucepan and 
add cold water to cover entirely. Bring 
water to boiling point and boil 15 min- 
utes. Drain and cover eggs with cold 
water. When thoroughly cold remove 
shell and slice or stuff. Eggs may be 
hard-cooked by following the recipe for 
coddled eggs, but allowing the eggs to 
stand 45 minutes. 


Stuffed Eggs 


Procedure: Peel hard-cooked eggs. and 
cut in lengthwise halves. Remove yolk 
and press through small, coarse sieve. 
Add mayonnaise or cream to moisten. 
Season to taste with salt, pepper and a 
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few drops of onion juice. A teaspoon of 
minced ham, minced bacon or a very 
small amount of anchovy paste may be 


added. Refill whites with mixture and- 


sprinkle with paprika or minced parsley. 
Allow 1 egg for each serving. 


Poached Eggs 


Procedure: Place boiling water to the 
depth of | inch in a frying pan. Add dash 
of salt. Break each egg into saucer and 
slip into boiling water. Remove from 
heat, cover, let stand about 5 minutes 
(until eggs are firm). Remove from 
water with pancake turner, allowing 
water to drain from eggs, and serve on 
hot buttered toast. 


Eggs Poached in Milk 


Procedure: Follow preceding directions 
for poached eggs, substituting hot milk 
for water. Serve eggs on toast and pour 
hot milk over them. 


Eggs Poached in Butter 


Procedure: Place 1 teaspoon butter in a 
small frying pan and melt over low 
heat. Break each egg into saucer and slip 
into frying pan. Remove from heat, 
cover, let stand about 5 minutes (until 
eggs are firm). If a harder egg is desired, 
let stand over low heat 1 more minute. 


Poached Egg with Cheese Sauce 


Ingredients: 


¥ lb. American cheese 

¥ cup evaporated milk 

1 slice toast 

1 egg, poached 

Salt and pepper to taste 
Procedure: Melt the cheese over hot 
water. Add the milk gradually, stirring 
constantly. Add seasonings. Pour hot 
cheese sauce on toast, top with the 
poached egg. 


Plain Omelet 


Ingredients: 
2 eggs 
Vi tes | 
74 teaspoon salt 
Dash pepper 
2 tablespoons milk or water 
1 tablespoon butter 
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Procedure: Beat eggs until very foamy. 
Add seasonings and liquid. Melt butter 
in small frying pan and add egg mix- 
ture. Place over medium heat and lift 
edges of omelet as it cooks. Tip frying 
pan to allow liquid to run under the firm 
portion. Shake over heat until slightly 
brown and fold with spatula from handle 
of frying pan to outer edge. Slip onto a 
hot plate and garnish with parsley. Yield: 
1 serving. { 


Foamy Omelet 


Ingredients: 


2 egg yolks 

2 tablespoons water 
\ teaspoon salt 
Dash pepper 

2 egg whites 

1 tablespoon butter 


Procedure: Beat egg yolks with water 
and seasonings until very foamy. Beat 
egg whites until stiff and fold into first 
mixture. Melt butter in small frying pan, 
add omelet mixture and shake over low 
heat until omelet is slightly brown on 
the bottom. Test by lifting with spatula. 
Place frying pan in moderate oven 
(350° F.) about 5 minutes (until omelet 
is dry on top). Remove from oven and 
make a shallow cut through center at 
right angles to handle, fold and slip on 
to hot plate. Yield: 1 serving. 


Scrambled Eggs 

Ingredients: 
2 eggs 
2 tablespoons milk or cream 
Y4 teaspoon salt 


Dash pepper 
1 tablespoon butter 


Procedure: Beat eggs just enough to mix 
yolks and whites, stir in milk or cream 
and seasonings. Melt butter in small 
frying pan or in top of double boiler. 
Stir over low heat or hot water as eggs 
become firm. Stir only enough to pre- 
vent eggs sticking to pan. Serve at once. 
Yield: 1 serving. 


Shirred Eggs 


Procedure: Butter an individual baking 
dish and line with soft buttered and 
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seasoned bread crumbs. Break 1 or 2 eggs 
carefully into dish and sprinkle with salt 
and pepper. Add 1 tablespoon cream, 
cover with buttered soft bread crumbs 
and bake in moderate oven (375° F.) 
about 15 minutes (until eggs are firm). 
Yield: 1 serving. 


Baked Eggs with Cheese 


Procedure: Break 1 or 2 eggs into a small, 
shallow, greased baking dish. Sprinkle 
with salt and pepper and cover with 
grated cheese. Add top milk just to 
cover eggs and bake in moderate oven 
(375° F.) about 15 minutes (until eggs 
are firm). Yield: 1 serving. 


Baked Eggs Espagnole 


Procedure: Break 1 or 2 eggs into a small, 
shallow, greased baking dish. Sprinkle 
with minced onion and mined green 
pepper. Add condensed tomato soup just 
to cover eggs and bake in a moderate 
oven (375° F.) about 15 minutes (until 
eggs are firm). Yield: 1 serving. 


Baked Eggs, Savory 


Procedure: Break 1 or 2 eggs into a small, 
shallow, greased baking dish. Sprinkle 
with minced ham. Cover with buttered 
soft crumbs and bake in a moderate oven 
(375° F.) about 15 minutes (until eggs 
are firm). Yield: 1 serving. 


Baked Eggs with Spinach 


Procedure: Line a _ small, shallow, 
greased baking dish with well-seasoned 
chopped cooked spinach. Break 1 or 2 
eggs on the spinach. Sprinkle with salt 
and pepper, and minced onion if de- 


sired. Add top milk just to cover eggs 
and bake in moderate oven (375° F.) 
about 15 minutes (until eggs are firm). 
Yield: 1 serving. 


Creamed Eggs 


Ingredients: 

1 tablespoon butter 

1% teaspoons flour 

Y teaspoon salt 

Dash pepper 

¥ cup milk 

1 hard-cooked egg 
Procedure: Melt butter in small sauce- 
pan, add flour and seasonings, stir until 
smooth. Stir in milk slowly and cook 
over low heat, stirring constantly until 
sauce thickens and boils. Shell and slice 
hard-cooked egg, add to hot sauce, re- 
heat and pour over slice of buttered toast. 
Garnish with minced parsley. Yield: 1 
serving. 

Note: A dash of Worcestershire sauce 
or | teaspoon of catsup may be added to 
the cream sauce after it has thickened. 


REVIEW QUESTIONS 


1. Compare the food value of eggs 
with that of milk and meat. 

2. Discuss the digestibility of eggs. 

3. Outline the principles of egg 
cookery. 

4. List a few simple recipes for 
cooking eggs suitable for use in the 
early stages of convalescence. 

5. Suggest several methods of treat- 
ment by which eggs may be made 
more interesting on the menu. 


OOOPrVnrvrvevv Ve 
AAA Aa debe Nada nd nd Nad edad ond ed lod Von IOLA LP LIL PL PLLA APP WAV 


43 


De 


sserts 


Chapter Topics 


FUNCTIONS OF DESSERTS 
GENERAL RULES ¥OR SERVING 
RECIPES 

FRUIT DESSERTS 

CUSTARDS AND PUDDINGS 

GELATIN DESSERTS 


“The mission of dessert is being 
that of a comforter of the stomach, 
which being already appeased, never- 
theless requires a little reflex flattery,” 
says Elwanger in his “Pleasures of the 
Table.” This mission is perhaps more 
important in the menu of the con- 
valescent than any other. 


FUNCTIONS OF DESSERTS 


Desserts have several functions, 
however, in the invalid’s diet. Perhaps 
the first is the satisfaction that most 
people feel in having an attractive 
sweet at the end of a meal. At the 
same time, it is often possible to sup- 
ply nutrients particularly needed by a 
patient in a form to tempt appetite. 
When it is necessary to increase caloric 
content of the diet, desserts may be 
counted upon to furnish this in the 
concentrated and yet digestible form. 
When extra protein is indicated, des- 
serts containing milk and eggs are 
valuable. The protein content may be 
increased to a larger extent by using 


RECIPES (CONT. ) 
FROZEN DESSERTS 
SAUCES 
HIGH CALORIC AND HIGH PROTEIN 
DESSERTS 
DIABETIC DESSERTS 
ALLERGY DESSERTS 





milk in a concentrated form, by 
doubling the number of eggs in a 
recipe and by using special protein 
concentrates. When calories must be 
kept low or when there is any reason 
for increasing the vitamin C content, 
fresh fruits, especially of the citrus 
type, are generally the best choice for 
dessert. For the preparation of fresh 
fruits see Chapter 41. 

Desserts fall into several general 
categories, which, however, overlap in 
many cases. For instance, simple com- 
binations of milk and eggs are known 
as custards. When the same ingredi- 
ents are thickened with gelatin, they 
fall into the classification of gelatin 
desserts. When thickened with a cereal 
such as cornstarch or flour, or when 
combined with bread, they are usually 
known as puddings. 

Frozen desserts are generally ac- 
ceptable, and are valuable because they 
are both refreshing and nourishing. 
As good-quality ice cream and ices are 
commonly available in manufactured 


form, they will seldom be prepared in 
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CHOCOLATE PUDDING 


(MADE WITH MILK) 
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the home. Recipes for a few frozen 
desserts which can be frozen satisfac- 
torily in the automatic refrigerator are 
included in this chapter. 

Also included are suggestions for 
increasing the caloric and the protein 
content of recipes and directions for 
the preparation of desserts suitable for 
diabetic and allergic patients. 


GENERAL RULES FOR SERVING 
DESSERTS 


Desserts for the invalid must as a 
rule be light and easy to digest. Fruits, 
custards, gelatin desserts and ice cream 
may all appear on the invalid’s tray, 
but there is seldom any reason for 
serving rich puddings and pies. 

Small portions are usually more ac- 
ceptable than large ones, as, when 
appetite is poor, the very sight of a 


large portion may be unappetizing. 
Serving dishes for desserts should 
be carefully chosen. Plates for cold 
desserts should be chilled and for hot 
ones should be warmed. 
Garnishes for desserts should be 
simple and of contrasting color. 


RECIPES 


Fruit Desserts 


Classified under fruit desserts are 
whips, soufflés and creams, which are 
combinations of strained fruit pulp 
with eggs or whipped cream, and 
baked fruit puddings for which sliced 
fruit is combined with bread. The des- 
serts in the first group are light; in the 
second, heavier. 

Fruit Whips. A fruit whip is a com- 


bination of beaten egg white and 
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sweetened fruit pulp. Stewed prunes 
or apricots, applesauce or fresh straw- 
berries, raspberries or peaches may be 
used. The amount of fruit necessary 
for a whip will vary with the amount 
of juice combined with the pulp. The 
final product should be stiff enough to 
hold its shape and should be served in 
a sherbet glass. A custard sauce or 
whipped cream may be served with a 
whip. 


Basic Recipe for Fruit Whip 


Ingredients: 


1 egg white 
Dash salt 
2 tablespoons sugar 


\% cup strained cooked fruit pulp or 


¥Y cup strawberries or raspberries, 
crushed and sugared 
1 teaspoon lemon juice 

Procedure: Beat egg white with salt until 
stiff, add sugar, fold in fruit pulp and 
lemon juice. Add more sugar, if neces- 
sary, and pile in sherbet glasses. Yield: 
2 servings. 


Fruit Soufflé 


Procedure: Follow directions for fruit 
whip, using strained cooked or canned 
apricot or prune pulp. Place in greased 
custard cups, set in pan of hot water 
and bake in moderate oven (350° F.) 
about 30 minutes. Yield: 2 small serv- 
ings or l| large serving. 

Note: If a pint double boiler is avail- 
able, the souflé may be steamed for | 
hour in the buttered top, which should 
be tightly covered. 


Lemon Cream 
Ingredients: 


I egg 

4 cup sugar 

Dash salt 

1 tablespoon lemon juice 

4 teaspoon grated lemon rind 
1 tablespoon boiling water 


Procedure: Place egg yolk, sugar, salt, 
lemon juice and rind in top of small 
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double boiler. Stir until well blended, 
add boiling water and stir until sugar 
is dissolved. Stir over hot water until 
smooth and thick. Remove from heat, 
fold in stiffly beaten egg white. Pour into 
bowl and chill in refrigerator. Just be- 
fore serving stir and pile in sherbet glass. 
Yield: 1 liberal serving. 


Pineapple Cream 


Ingredients: 

% cup boiled rice (p. 440) 

2 tablespoons crushed pineapple 

1% cup cream 
Procedure: Combine rice with crushed 
pineapple. Whip cream and fold into rice 
mixture. Serve in sherbet glass. Yield: 1 
liberal serving or 2 small servings. 


Baked Rhubarb Pudding 


Procedure: Line bottom and sides of 
small greased baking dish with buttered 
bread. Fill with alternate layers of diced 
rhubarb and sugar, cover with slice of 
bread. Dot with butter. Bake in moderate 
oven (375° F.) about 25 minutes. Yield: 
2 servings. 

Note: Sliced apples may replace the 
rhubarb. 


Brown Betty 


Ingredients: 

2 slices bread 

1 tablespoon butter 

1 cup thinly sliced apples 

\% cup sugar 

¥ teaspoon cinnamon 
Procedure: Trim crusts, dice and sauté 
in butter until lightly browned. Arrange 
in alternate layers with apples, sugar and 
cinnamon in small greased baking dish. 
Cover and bake in moderate oven 
(375° F.) 20 minutes. Remove cover and 
bake until brown. Serve hot with cream. 
Yield: 2 servings. 


CusTARDS AND PuppDINGS 


Custards, which are combinations 
of eggs and milk, sweetened and 
flavored, are natural carriers of pro- 
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tein. To further increase this content, 
see High Protein Recipes on page 470. 
For texture and flavor they must be 
baked in hot water or cooked over hot 
water in a double boiler. Directions 
must be followed exactly as to length 
of time to cook, as overcooking will 
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Baked Custard 


Ingredients: 





1 cup milk 

1 egg 

1 tablespoon sugar 
¥ teaspoon salt 
Nutmeg 


CUSTARD 


1% CUP 


130 CALORIES 
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cause some of the ingredients in baked 
custards to separate or whey. 

Desserts usually known as pud- 
dings, of which tapioca cream, rice 
pudding, blanc mange and bread pud- 
ding are examples, depend upon a 
cereal product for extra thickening, 
although they all contain milk and 
eggs, the basic ingredients of a cus- 
tard. Junket, in which milk is thick- 
ened by use of a rennet tablet, 1s some- 
times known as a custard, although no 
eggs are used in its preparation. 


Procedure: Scald milk. Beat egg slightly, 
stir in sugar, salt and milk, continue 
stirring until sugar is dissolved. Strain 
and pour into custard cups. Sprinkle with 
nutmeg and bake in a pan of hot water 
in moderate oven (375° F.) about 30 
minutes. To test: Insert knife into cus- 
tard. When no custard adheres to knife, 
take from oven at once and place cups 
in cold water. Yield: 2 servings. 
Note: 2 eggs instead of 1 may be used, 
1. Cooking time will be slightly 
shorter in this Vanilla may be 
added for flavoring, if desired. 


if desirec 
case. 
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sweetened fruit pulp. Stewed prunes 
or apricots, applesauce or fresh straw- 
berries, raspberries or peaches may be 
used. The amount of fruit necessary 
for a whip will vary with the amount 
of juice combined with the pulp. The 
final product should be stiff enough to 
hold its shape and should be served in 
a sherbet glass. A custard sauce or 
whipped cream may be served with a 
whip. 


Basic Recipe for Fruit Whip 


Ingredients: 


1 egg white 
Dash salt 
2 tablespoons sugar 


\% cup strained cooked fruit pulp or 


¥Y% cup strawberries or raspberries, 
crushed and sugared 
1 teaspoon lemon juice 

Procedure: Beat egg white with salt until 
stiff, add sugar, fold in fruit pulp and 
lemon juice. Add more sugar, if neces- 
sary, and pile in sherbet glasses. Yield: 
2 servings. 


Fruit Soufflé 


Procedure: Follow directions for fruit 
whip, using strained cooked or canned 
apricot or prune pulp. Place in greased 
custard cups, set in pan of hot water 
and bake in moderate oven (350° F.) 
about 30 minutes. Yield: 2 small serv- 
ings or | large serving. 

Note: If a pint double boiler is avail- 
able, the soufé may be steamed for 1 
hour in the buttered top, which should 
be tightly covered. 


Lemon Cream 
Ingredients: 
| egg 
4 cup sugar 
Dash salt 
1 tablespoon lemon juice 
V4 teaspoon grated lemon rind 
1 tablespoon boiling water 


Procedure: Place egg yolk, sugar, salt, 
lemon juice and rind in top of small 
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double boiler. Stir until well blended, 
add boiling water and stir until sugar 
is dissolved. Stir over hot water until 
smooth and thick. Remove from heat, 
fold in stiffly beaten egg white. Pour into 
bowl and chill in refrigerator. Just be- 
fore serving stir and pile in sherbet glass. 
Yield: 1 liberal serving. 


Pineapple Cream 


Ingredients: 


% cup boiled rice (p. 440) 

2 tablespoons crushed pineapple 

4 cup cream 
Procedure: Combine rice with crushed 
pineapple. Whip cream and fold into rice 
mixture. Serve in sherbet glass. Yield: 1 
liberal serving or 2 small servings. 


Baked Rhubarb Pudding 


Procedure: Line bottom and sides of 
small greased baking dish with buttered 
bread. Fill with alternate layers of diced 
rhubarb and sugar, cover with slice of 
bread. Dot with butter. Bake in moderate 
oven (375° F.) about 25 minutes. Yield: 
2 servings. 

Note: Sliced apples may replace the 
rhubarb. 


Brown Betty 


Ingredients: 


2 slices bread 

1 tablespoon butter 

1 cup thinly sliced apples 
\ cup sugar 


¥ teaspoon cinnamon 

Procedure: Trim crusts, dice and sauté 
in butter until lightly browned. Arrange 
in alternate layers with apples, sugar and 
cinnamon in small greased baking dish. 
Cover and bake in moderate oven 
(375° F.) 20 minutes. Remove cover and 
bake until brown. Serve hot with cream. 
Yield: 2 servings. 


CusTARDS AND PuppINGs 


Custards, which are combinations 
of eggs and milk, sweetened and 
flavored, are natural carriers of pro- 
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tein. To further increase this content, 
see High Protein Recipes on page 470. 
For texture and flavor they must be 
baked in hot water or cooked over hot 
water in a double boiler. Directions 
must be followed exactly as to length 
of time to cook, as overcooking will 
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Baked Custard 


Ingredients: 





1 cup milk 

I egg 

1 tablespoon sugar 
¥ teaspoon salt 
Nutmeg 
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cause some of the ingredients in baked 
custards to separate or whey. 

Desserts usually known as_pud- 
dings, of which tapioca cream, rice 
pudding, blanc mange and bread pud- 
ding are examples, depend upon a 
cereal product for extra thickening, 
although they all contain milk and 
eggs, the basic ingredients of a cus- 
tard. Junket, in which milk is thick- 
ened by use of a rennet tablet, 1s some- 
times known as a custard, although no 


eggs are used in its preparation. 


Procedure: Scald milk. Beat egg slightly, 
stir in sugar, salt and milk, continue 
stirring until sugar is dissolved. Strain 
and pour into custard cups. Sprinkle with 
nutmeg and bake in a pan of hot water 
in moderate oven (375° F.) about 30 
minutes. To test: Insert knife into cus- 
tard. When no custard adheres to knife, 
take from oven at once and place cups 
in cold water. Yield: 2 servings. 
Note: 2 eggs instead of 1 may be used, 
1. Cooking time will be slightly 
shorter in this Vanilla may be 
added for flavoring, if desired. 


if desirec 
case. 
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Caramel Custard 


Procedure: Follow directions for baked 
custard. Before placing custard in cups, 
butter them liberally and put 1 table- 
spoon caramel sirup (see below) in the 
bottom of each cup. 


Caramel Sirup 


Procedure: Place 4 cup sugar in small 
frying pan, stir constantly over low heat 
until sugar melts and forms a sirup. Add 
another 4 cup sugar and continue stir- 
ring until dissolved. Add 4 cup boiling 
water very carefully and stir over low 
heat until sirup is smooth. Yield: Ap- 
proximately % cup. 


Bread Pudding 


Procedure: Follow preceding directions 
for baked custard. Remove crust from 1 
slice buttered bread, cut slice in half and 
put in the bottom of a small baking dish. 
Pour custard mixture over bread. Bake 
according to directions for baked custard. 
Serve hot or cold. Yield: 2 servings. 


Cream Custard 


Ingredients: 


1 egg white 

1 tablespoon sugar 

Dash salt 

¥% cup thin cream 

Nutmeg 
Procedure: Mix egg white, sugar and 
salt; add cream and stir until sugar is 
dissolved and egg white thoroughly 
mixed with cream. Pour into custard 
cups, sprinkle with nutmeg and bake ac- 
cording to directions for baked custard. 
Yield: 2 small servings. 


Soft Custard 


Ingredients: 
1 cup milk 
2 egg yolks 
2 tablespoons sugar 
Dash of salt 
Y teaspoon vanilla 


Procedure: Scald milk. Place egg yolks, 


sugar and salt in top of a small double 
boiler and stir until blended. Stir in 
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scalded milk slowly and cook over hot 
water, stirring constantly until the cus- 
tard when tested coats a metal spoon. 
Remove at once from hot water and 
place in cold water to cool quickly. Add 
vanilla and chill. Serve as dessert with 
whipped cream, or pour over sliced 
oranges, berries, stewed pears, boiled 
rice or sponge cake. Yield: approxi- 
mately 1% cups custard. 


Custard Rice Pudding 


Procedure: Follow directions for soft cus- 
tard, increasing amount of sugar to % 
cup. Have ready %4 cup boiled or steamed 
rice and fold into hot custard mixture. 
Pile into sherbet glasses and sprinkle 
with grated nutmeg or grated orange 
rind. Chill before serving. 

Note: %4 cup seedless raisins or 
drained crushed pineapple may be folded 
into the rice before being added to the 
custard. 


Fluffy Custard 


Ingredients: 
1 cup milk 
4 cup sugar 
1 tablespoon flour 
Dash of salt 
2 egg yolks, slightly beaten 
2 tablespoons brandy, rum or sherry 
2 egg whites, stiffly beaten 


Procedure: Scald %4 cup milk in top of 
double boiler. Mix sugar, flour and salt, 
stir into beaten egg yolks. Stir in cold 
milk to make a smooth paste and stir into 
scalded milk. Continue stirring over hot 
water until mixture thickens slightly. 
Remove from heat and cool slightly. Add 
flavoring and fold into beaten egg whites. 
Chill and serve with berries or sliced 
aap Yield: Approximately 114 cups cus- 
tard. 


Tapioca Cream 
piatss Vata d en cabinaweds 


Ingredients: 
1 tablespoon quick-cooking tapioca 
Dash salt 
1% tablespoons sugar 
1 egg 
1 cup milk 
Y% teaspoon vanilla 
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Procedure: Mix tapioca, salt, sugar and 
egg yolk in top of small double boiler. 
Stir in milk gradually and cook over hot 
water, stirring frequently from 8 to 10 
minutes until tapioca is transparent and 
mixture thickens slightly. Remove from 
heat. Add vanilla and fold into stiffly 
beaten egg white. Pour into bowl or sher- 
bet glasses and chill. Yield: 3 servings. 


Golden Tapioca 


Procedure: Follow preceding directions 
for tapioca cream, substituting 2 table- 
spoons brown sugar for 144 tablespoons 
sugar. 


Blanc Mange 

Ingredients: 
1 cup milk 
144 tablespoons cornstarch 
1 egg yolk, slightly beaten 
2% tablespoons sugar 
Dash of salt 
¥ teaspoon vanilla extract 
1 egg white, stiffly beaten 


Procedure: Scald *%4 cup milk in top of 
double boiler. Stir remaining milk into 
cornstarch to make a smooth paste. Stir 
into the scalded milk and continue stir- 
ring until slightly thickened. Cover and 
cook over hot water 10 minutes. Combine 
slightly beaten egg yolk, sugar and salt; 
stir in the hot mixture slowly. Add 
vanilla and beat well. Then fold into the 
stiffy beaten egg white. Pour into molds 
and chill until firm. Unmold and serve 
with plain or whipped cream, custard 
sauce (see Soft Custard, p. 464; Choco- 
late Sauce, p. 470) or crushed sweetened 
fruit. Yield: 3 servings. 


Chocolate Blanc Mange 


Procedure: Follow preceding directions 
for blanc mange. Add % square shaved 
chocolate to milk before scalding. As 
chocolate melts, beat with rotary egg 
beater until completely blended with 
milk. 


Coconut Blanc Mange ~ 


Procedure: Follow directions for blanc 
mange. Fold 2 tablespoons shredded co- 


conut into hot mixture before adding 
beaten egg white. 


Macaroon Blanc Mange 


Procedure: Follow directions for blanc 
mange. Fold 3-4 broken macaroons into 
mixture before adding beaten egg white. 


Junket 


Ingredients: 

¥% junket tablet 

14 tablespoon cold water 

1 cup milk 

1 tablespoon sugar 

¥ teaspoon vanilla 
Procedure: Crush junket tablet and dis- 
solve in cold water. Heat milk until 
lukewarm. Add sugar and vanilla, stir 
until dissolved. Stir in dissolved junket 
and pour at once into individual serving 
dishes. Let stand in a warm place until 
set. Chill and serve with a bright red 
jelly or whipped cream. Junket custards 
are now available in package form. 
Yield: 2 servings. 


PREPARED PUDDINGS 


Many prepared mixes for puddings 
and frozen desserts are now available 
for purchase. These come in a variety 
of flavors and call for the addition of 
milk or water and short cooking or a 
period of freezing time in the auto- 
matic refrigerator. Many of them com- © 
pare favorably with desserts prepared 
by a home recipe. They will often be 
found convenient by the nurse who 
has many other duties besides prepar- 
ing and serving meals for her patients. 


GELATIN DEssERTS 


Gelatin desserts serve several pur- 
poses in the invalid’s diet. Clear jellies 
are refreshing and may serve as a 
medium for the use of extra fruit juice 
when this is indicated. Jellied desserts 
made with eggs and milk will be a 
medium for increasing the protein 
content of the diet. 
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GENERAL DIRECTIONS FOR GELATIN 
DESSERTS 


Unflavored gelatin should be sof- 
tened in cold water, then dissolved in 
hot liquid or over hot water. The con- 
tents of one envelope of unflavored 
gelatin equal one tablespoon. Flavored 
gelatin should be prepared according 
to directions on package. It should be 
noted that fresh pineapple cannot be 
used in gelatin mixtures, although 
canned pineapple juice and fruit can 
be used successfully. Gelatin desserts 
are usually poured into molds and 
cooled somewhat before being placed 
in the refrigerator. The jelly will set 
completely in small molds in about 
2 hours. It is not necessary to rinse 
the molds with water. 

To unmold gelatin: Set mold in 
lukewarm water 1 minute. Loosen 
edge of dessert with sharp knife. 
Wipe bottom of mold, place serving 
plate over mold and invert, shaking 
gently. If dessert does not loosen, re- 
turn to lukewarm water for 1% 
minute. 

When a jellied mixture is used as 
a base for fruit jellies and desserts 
made with milk and eggs, it should 
be chilled in the refrigerator until it 
begins to set; that is, when the con- 
sistency is somewhat like that of a 
thick sirup or an unbeaten egg white. 
After the remaining ingredients are 
added, the mixture is poured into a 
mold and placed in the refrigerator 
until firm. 


Lemon Jelly 
Ingredients: 


% tablespoon unflavored gelatin 
2 tablespoons cold water 

% cup boiling water 

3 tablespoons sugar 

Y% cup cold water 

% cup lemon juice 


Procedure: Soften gelatin in cold water, 
add boiling water and stir until dis- 
solved. Add sugar, stir until dissolved, 
add cold water and lemon juice. Strain 
and pour into molds. Chill in refrigerator 
until set and unmold according to gen- 
eral directions. Yield: 2 servings. 


Snow Pudding 


Procedure: Follow directions for lemon 
jelly. Chill until mixture begins to set. 
Beat until frothy. Add stiffly beaten egg 
white, continue beating until stiff enough 
to hold its shape. Chill and serve with 
custard sauce (see Soft Custard, p. 464). 


Fruit Snow Pudding 


Procedure: Fill sherbet glasses one third 
full of snow pudding mixture. Arrange 
sections of peeled ripe pears or peaches 
on this and top with more of the pud- 
ding mixture. 


Orange Jelly 


Procedure: Follow preceding directions 
for lemon jelly, substituting 4 cup 
orange juice for 3 tablespoons lemon 
Juice. 


Orange Charlotte 


Procedure: Follow directions for orange 
jelly. Chill in refrigerator until jelly 
begins to set. Beat with rotary beater 
until frothy. Whip %4 cup cream and 
fold into mixture. Pour into mold or 
sherbet glasses and place in refrigerator 
until firm. 

Note: One stiffly beaten egg white may 
replace the whipped cream. 


Jellied Fruit 


Procedure: Follow directions for lemon 
jelly (above), reducing lemon juice to 
2 tablespoons. Chill until jelly begins to 
set. Fold in %4 cup sliced fruit such as 
peaches, bananas, strawberries, raspber- 
ries, cut orange or grapefruit sections, 
stewed or canned apricots, prunes, 
canned peaches or pineapple. Not more 
than 3 fruits are usually combined. 
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Fic. 99. Fruit snow pudding ready to serve. 


Coffee Jelly 


Ingredients: 
% tablespoon unflavored gelatin 
2 tablespoons cold water 
1 cup strong hot coffee 
V4 cup sugar 
Dash salt 
Procedure: Soften gelatin in cold water; 
add hot, freshly made coffee, sugar and 
salt; stir until dissolved. Pour into molds, 
chill until set. Unmold. Garnish with 


whipped cream. Yield: 2 servings. 


Coffee Charlotte 


Procedure: Follow directions for coffee 
jelly and finish preparation according to 





directions for Orange Charlotte. 
Wine Jelly 


Ingredients: 
1% tablespoon unflavored gelatin 


2 tablespoons cold water 


Y% cup boiling water 

3 tablespoons sugar 

\ cup orange juice 

1 tablespoon lemon juice 

14 cup sherry wine 
Procedure: Soften gelatin in cold water, 
add boiling water and stir until dis- 
solved. Add sugar, fruit juices and wine. 
Strain and pour into molds. Chill until 
set. Unmold and garnish with whipped 
cream. Yield: 2 servings. 


Spanish Cream 


Ingredients: 

1 cup milk 

14 tablespoon unflavored gelatin 
2 tablespoons cold water 


1 egg 

2 tablespoons sugar 

Dash salt 

14 teaspoon vanilla extract 


Procedure: Scald milk. Soften gelatin in 


cold water and dissolve with scalded 
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milk. Beat egg with sugar and salt, stir 
the hot mixture into this. Place in small 
double boiler and stir over hot water 
until mixture thickens slightly. Add 
vanilla extract and chill until mixture 
begins to set. Fold in stiffly beaten egg 
white and pour into bowl or sherbet 
glasses. Serve with whipped cream or 
sweetened crushed fruit. Yield: 3 serv- 
ings. 


Bavarian Cream 


Procedure: Follow preceding directions 
for Spanish cream, substituting %4 cup 
whipped cream for the stiffly beaten egg 
white. 


Caramel Spanish Cream 


Procedure: Follow directions for Spanish 
cream, substituting 4 cup brown sugar, 
firmly packed, for 2 tablespoons sugar. 
The unmolded dessert may be gar- 
nished with whipped cream and toasted 
almonds, if desired. Undiluted evapo- 


—33% 


rated milk may be substituted for the 
milk. 


Mocha Spanish Cream 


Procedure: Follow directions for Spanish 
cream. Scald %4 cup ground coffee with 
the milk and strain through cheesecloth 
before adding to gelatin. Increase sugar 
to 3 tablespoons. Undiluted evaporated 
milk may be substituted for the milk. 


Molasses Mousse 


Ingredients: 


14 tablespoon granulated gelatin 

2 tablespoons cold water 

%4 cup (7 oz. can) undiluted evapo- 

rated milk 

4 cup molasses 

1 teaspoon grated orange rind 

2 teaspoons orange juice 
Procedure: Soften gelatin in cold water. 
Scald half the milk, add to gelatin and 
stir until dissolved. Add molasses, orange 


VANILLA ICE CREAM 


24 CUP OR ¥% QUART 
200 CALORIES 


—30% 


—25% 


—20% 
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rind and juice, chill until mixture begins 
to set. Whip remaining milk, which has 
been chilled several hours, and fold into 
gelatin mixture. Pour into molds and 
chill until set. Yield: 3 servings. 


Frozen Desserts 


Frozen desserts play an important 
part in the invalid’s diet. Almost 


serts may also be frozen in the tray of 
the automatic refrigerator. 

Ice Cream. If ice cream has been 
purchased near by and is not to be 
used immediately, it should be placed 
in the tray of the freezing compart- 
ment in the refrigerator. An exception 
should be made of ice cream packed 
in dry ice, which should be unpacked 





Fic. 101. Ice cream may be attractively served in a glass dish. 


everyone likes ice cream and fruit ice, 
which are generally allowed in the 
liquid as well as in the lighter con- 
valescent diets. It will almost never be 
necessary for the nurse to prepare a 
frozen dessert, as both ice cream and 
fruit ice can be purchased at every 
corner drugstore and confectionery 
store. Naturally, only good-quality ice 
cream known to be made under sani- 
tary conditions should be used. If it 
should ever be necessary for the nurse 
to make “turned”. ice cream or to 
supervise its preparation, a standard 
cookbook should be consulted. If 
made especially for the invalid, a pint 
freezer should be used. Acceptable des- 


and allowed to soften slightly at room 
temperature. 

Ice cream may be piled in a chilled 
sherbet glass or on a chilled plate. 
Vanilla ice cream may be varied by 
garnishing with sweet crushed fruit, 
such as strawberries, raspberries or 
peaches, or by using a chocolate sauce 
or butterscotch sauce (p. 470). 

Refrigerator Desserts. Special recipes 
are necessary for desserts which are to 
be frozen in an automatic refrigerator. 
As the tray in the freezing compart- 
ment is generally one-quart size, these 
desserts cannot be prepared satisfac- 
torily in very small quantities. Bases 
especially designed for frozen dishes 
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can be purchased or the following 
recipes may be used. 


Vanilla Ice Cream (Automatic 
Refrigerator ) 


Ingredients: 

% cup (74 oz. can) sweetened con- 

densed milk 

Y% cup water 

114 teaspoons vanilla 

1 cup heavy cream 
Procedure: Mix sweetened condensed 
milk, water and vanilla. Chill. Whip 
cream to custard-like consistency. Fold 
into chilled mixture. Freeze in freezing 
unit of refrigerator until half frozen. 
Scrape from freezing tray. Beat until 
smooth but not melted. Replace in freez- 
ing unit until frozen. (Total time of 
freezing, from 2 to 4 hours.) Yield: 142 
pints. 


Chocolate Ice Cream 


Procedure: Follow preceding directions 
for vanilla ice cream. Add 1 square choc- 
olate, cut in pieces, to milk and water, 
and heat over hot water, beating with 
rotary egg beater to blend well. Cool be- 
fore adding remaining ingredients. 


Coffee Ice Cream 


Procedure: Follow directions for vanilla 
ice cream (above), substituting strong 
coffee for water. Decrease vanilla to % 
teaspoon. 


Orange Ice Cream 


Procedure: Follow preceding directions 
for vanilla ice cream (above), substitut- 
ing orange juice for water and ¥ tea- 
spoon grated orange rind for the vanilla, 


SAUCES 
Butterscotch Sauce 


Ingredients: 


1] egg yolk 

44 cup brown sugar, firmly packed 
1 tablespoon water 

1 tablespoon butter 
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Procedure: Combine ingredients in top of 
small double boiler and mix thoroughly. 
Place over boiling water and stir until 
thick and smooth. Serve hot or cold. 
Beat well before serving. Yield: 3 serv- 
ings. 


Chocolate Sauce 


Ingredients: 

¥ square chocolate 

14 cup water 

¥ cup sugar 

Dash salt 

¥ teaspoon vanilla extract 

1 teaspoon butter 
Procedure: Cut chocolate in pieces and 
place in small saucepan, add water and 
stir over low heat until smooth and 
thick. Add sugar and salt, stir until dis- 
solved. Boil 2 minutes, add vanilla ex- 
tract and butter. Serve hot over ice 
cream, sponge cake or angel food. A ball 
of ice creeam may be served with the 
cake. Yield: 3 servings. 


Quick Chocolate Sauce 


Procedure: Cut in small pieces half of a 
\%4lb. bar milk chocolate into a small 
saucepan and stir over hot water until 
chocolate is melted. 


HicH Catoric AND HicH PROTEIN 
DEssERTs 


Any recipe in any of the various 
classifications which contains milk or 
milk and eggs may easily be adjusted 
to furnish extra calories and proteins. 
A simple method of increasing the 
calories is to use lactose in addition to 
the sugar. To increase the protein con- 
tent and at the same time the calories, 
undiluted evaporated milk may re- 
place the fresh milk, or one tablespoon 
of dry milk may be beaten into the 
fresh milk. The eggs in any recipe 
may be doubled. 

Another simple method for increas- 
ing the protein content is to make 
use of the protein hydrolysates which 
are manufactured by a number of 


drug and chemical companies. Sugges- 
tions for the addition of these will be 
found in the pamphlets which accom- 
pany the products. For the names of 
some of these high protein concen- 
trates see Chapter 37 (Beverages). 


High Caloric Custard 
Ingredients: 

2 tablespoons sugar 

4 tablespoons lactose 

1 cup thin cream 

l egg 

¥% teaspoon salt 

Y teaspoon vanilla 

Nutmeg 
Procedure: Add sugar and lactose to 
cream, heat to boiling to dissolve the 
sugars. Cool slightly. Beat egg, add salt 
and vanilla, stir into cream mixture. 
Sprinkle with nutmeg. Bake according 
to directions for baked custard (p. 463). 
Yield: 2 servings. 


High Protein Custard 


Procedure: In above recipe substitute 
milk for cream and increase eggs to 2. 


Drasetic DeEssErRTs 
Junket 


Procedure: Crush 1% junket tablet and 1 

\% grain) saccharin tablet with a spoon 
in a cup; add | tablespoon cold water, 
2 drops vanilla and dissolve. Heat 1 cup 
milk until it is only lukewarm. Add to 
dissolved tablet and do not move the cup 
until junket is firm (about 20 min.). 
Then chill in cold place. 


Value: C10 P6 F8. 


Use recipe if 1 glass of milk is allowed 
on diet. Use half recipe if 4 glass milk 
is allowed on diet. Junket tablet has no 
value. Cellu junket powder has no value. 


Fruit Whip 

Procedure: Beat one egg white until stiff, 
sweeten with saccharin. Add few drops 
of lemon juice. Fold in one of the fol- 
lowing: 
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4 halves strained apricots 

¥% raw apple, scraped 

¥ cup applesauce 

1 small cooked peach, strained 

1 small scraped raw peach 

2 strained prunes 

¥ banana, mashed 


Value of the fruit whip without the 
egg yolk: C10 P5 FO. 


Custards 


Procedure: Substitute 1 (14 grain) sac- 
charin tablet for sugar in recipe for baked 
custard and soft custard, p. 463. 


Value: C10 P13 F14. 


Fruit Juice Gelatin 


Procedure: Dissolve 1 level teaspoon of 
unflavored gelatin in 2 tablespoons cold 
water. Add % cup boiling water to dis- 
solve gelatin; add the juice of the fruit 
allowed on the diet for one meal, 1 tea- 
spoon lemon juice if desired and 1 (%4 
grain) saccharin tablet. Set in a cool 
place to harden. 


Lemon Gelatin with Fruit 


Procedure: Use recipe above with lemon 
juice only and add sliced orange or 
banana. (Fruit portion for one meal.) 


ALLERGY DEssERTS 


Recipes for desserts for allergic pa- 
tients must be chosen after checking 
the ingredients in the recipes. In some 
cases, there may be an allergy toward . 
fresh milk but not toward evaporated 
or dried milk, either of which may be 
substituted after dilution according to 
the directions which come on the can 
or package. For recipes for cake and 
cookies which may function as des- 
serts for the allergic patient, see Chap- 
ter 50, “Breads, Batter and Doughs.” 


REVIEW QUESTIONS 


1. Desserts can play an important 
place in the invalid’s diet. For what 
reasons? 
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2. A dessert should be light and 
easy to digest. Which classes of des- 
serts will fill these requirements? | 

3. Fruit desserts should be appetiz- 
ing and easy to digest. Discuss these 
factors. 

4. Gelatin may be used advan- 
tageously in the preparation of des- 
serts. With what other foods is it often 
combined? What are the basic rules 
for the preparation of a gelatin des- 
sert? 


5. Custards are excellent desserts. 
Explain this statement. 

6. Ice cream is the standard dessert 
in the diet for a convalescent. For 
what reasons? 

7. Special thought must be given to 
desserts for an allergic patient. With 
reference to this chapter and to Chap- 
ter 50, select desserts appropriate for 
a patient allergic to eggs; allergic to 
both milk and eggs. 


<< D 
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Cheese 


Chapter Topics 


TYPES OF CHEESE 

AVERAGE COMPOSITION OF SOME COM- 
MON VARIETIES OF CHEESE 

FOOD VALUE 


The general term cheese is applied 
to any product made from the con- 
centrated curd of milk. Cheese is con- 
sidered to be the first manufactured 
food, the process for which was prob- 
ably discovered accidentally when 
milk was stored in a bag made from 
the stomach of a cow, which contains 
rennin. The action of rennin upon 
milk causes the curds and the whey 
to separate. While a certain amount 
of the milk nutrients remain in the 
whey, the majority remains in the 
curd, which provides a large amount 
of the natural food value in milk in 
concentrated form. 

Both food value and flavor of the 
many types of cheese which are avail- 
able today depend upon the percent- 
age composition and the methods of 
ripening which are used in produc- 
tion. The ancient rennet method is 
still used in modern cheese manufac- 
ture for some types of cheese, while 
for others the curd and the whey are 
separated by means of lactic acid 
through adding pure cultures of bac- 
teria to the milk. While a very small 
amount of cheese is made in Europe 
from the milk of sheep and goats, 


DIGESTIBILITY 

USE OF CHEESE IN THE MENU 
PRINCIPLES OF COOKERY 
RECIPES 





cows’ milk is the basis for the great 
majority of both domestic and foreign 
types of cheese. 


TYPES OF CHEESE 


Cheese until comparatively recent 
times, due perhaps to the abundance 
of meat in the United States, was used 
more as an accessory than as a staple 
food. 

Cheddar cheese, known generally as 
store cheese, was the only commonly 
used commercial type, although there 
was always home production of cot- 
tage cheese. Now, however, the manu- 
facture of cheese and cheese spreads 
has become a large commercial indus- 
try. Much of the cheese of the Ched- 
dar type used in the United States to- 
day is processed and packaged. The 
processing, which includes pasteuriza- 
tion, produces a standard product. 
However, it lacks the pungent and the 
individual flavor of a fine Cheddar 
cheese prepared and allowed to ripen 
naturally. Some processed cheese is 
offered in the form of a spread to 
which whey, skimmed milk or butter 
fat has been added. 
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Cottage cheese, made from _pas- 
teurized skim milk, is next in order 
of consumption to Cheddar cheese. 
Because of the lack of fat, the caloric 
value is much lower than that of 
Cheddar. Some of the calcium is lost 
in the process of manufacture, but it 
is still a good source of this mineral. 
The manufacture and the use of cot- 
tage cheese are important from the 
nutrition standpoint, use being made 
of skimmed milk remaining from the 
manufacture of butter and cream 
which would otherwise be lost. 

Cream cheese, which, like cottage 
cheese, is not ripened and is, therefore, 
also a perishable product, is made 
from whole milk with a certain 
amount of cream added, which gives 
it a higher caloric value. 

Luxury Cheeses. Other varieties of 
cheese, sometimes known as luxury or 


epicurean cheeses, are used more as an 
accessory to a meal than as a staple 
part of it. They account for not more 
than one eighth of the cheese produc- 
tion in the United States. Most of 
them are known by the names of 
famous European cheeses, many of 
which were imported before the war. 
Of the 400 or more varieties found in 
Europe, about a dozen or so have 
been duplicated with some success by 
American manufacturers. The same 
titles are used with the addition of the 
word type to indicate the individual 
characteristics. The imported cheeses 
and the American products fall into 
two general classifications character- 
ized by hard or soft texture. In the 
following table of average composi- 
tion, the three classifications of soft, 
semihard and hard are used. 


AVERAGE COMPOSITION OF SOME COMMON VARIETIES OF CHEESE 








Water 
Soft: 
Camembert, Imported......... 48 
Cottage... eer et oe eee 70 
Cream (Neufchatel)........... 59 
Brie: Imported haa: tide cree 53 
Liederkranzaseden wes ee, zt 
Limburger, American.......... 36 
Semihard: 
DLICKMAIMETICAT gee ret een e 43 
Gorgonzolasiint donate cee ee 34 
Miinster, American........... 41 
RROQuCIORT Dy atc eee eer 39 
DUltOt. eee ee ee 34 
Hard: 
Cheddar, American........... 36 
LSE bee erage eines amen ph 34 
odds. aan, vane Une ee 
CSSUVEre Ll Le ae ee een ar 
PAFMmMesati) fc) Guan yer! 30 
Pineapple. =. .... ee eee sce home 24 
Swiss (Emmentaler cheese)... . 34 























Calories Cage 
Prot... Fat +| Carbs | period gear 
Cin: per Lb. 

22 26 322 1,462 
19 1 4 101 459 

7 SH 2 369 1,675 
21 22 282 1,280 
16 26 1 298 LL SSS: 
29 30 386 i RE A 
21 oul 363 1,648 
26 33 1 401 1,821 
22 hl 367 1,656 
22 33 1 389 1,766 
29 31 395 1,793 
24 32 2 392 1,780 
24 34 6 426 1,934 
24 34 6 426 1,934 
29 31 p} 403 1,830 
35 27 ne 383 1,739 
29 38 3 470 2,134 
29 31 2 403 1,830 
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FOOD VALUE 


As has been stated in a previous 
chapter, milk is the best single food 
provided by nature. Lost in the process 
of the manufacture of cheese are a 
small amount of the protein content, 


mac chs 


water content, as is illustrated by the 
table “Average Composition of Some 
Varieties of Cheese” on page 474. It 
will be noted that American Cheddar 
cheese, the type most commonly used 
in cooking and as an accessory, scores 
well on the list. 





Fic. 102. Five common cheeses, with differences in texture (gas) and color due 
to micro-organisms: blue molds in Roquefort cheese, A, and gas-forming bacteria in 
Swiss, B, and creamery cheese, D. C is cream cheese. E is cottage cheese. 


a portion of the milk sugar, certain 
mineral salts and some of the water- 
soluble vitamins. However, the reten- 
tion of the large amount of protein 
and fat, the calcium and the phos- 
phorus, the vitamin A and the ribo- 
flavin makes cheese a most valuable 
food. The distinctive flavor character- 
istic of ripened cheese and its high 
protein content make it an unusually 
acceptable meat substitute. According 
to the softness or hardness, the food 
value will vary inversely with the 


DIGESTIBILITY 


In general, cheese is easily digested. 
However, the high fat content and the 
strong flavor of ripened cheese make 
it unsuitable in some conditions for 
use on the invalid’s tray. Cottage and 
cream cheeses, because of their lower 
degree of concentration and milder 
flavor, can generally be used early in 
convalescence. Later, Cheddar cheese 
may be used in combination with 
other foods as an ingredient for a 
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main dish or as a filling for a sand- 
wich. One of the finer types of cheese 
accompanied by crackers may serve as 
a dessert. The serving of crackers or 
bread with cheese is good nutritional 
practice. The reputation for indigesti- 
bility which cheese has acquired is 
due to the habit of eating it in too 
large quantities at one time unaccom- 
panied by other less highly flavored 
and less concentrated foods, or to tak- 
ing it after a heavy meal. The favorite 
American dessert of pie with cheese 1s 
more appropriate after a light meal 
than a heavy one. 


USE OF CHEESE IN THE 
MENU : 


Until recently, little use was made 
of cheese as an ingredient or as the 
basis of the main dish for a meal. 
American cheese, sliced for use as a 
sandwich filling and cut in wedges for 
serving with pie, and cottage cheese 
as an accessory to the main course 
appeared occasionally on the table. 
Grated American cheese had some use 
as a flavoring for sauces, for macaroni 
and other foods, and as a topping for 
certain creamed dishes. In some house- 
holds it was used occasionally as a 
“rabbit.” 

The increased availability of varia- 
tions of the Cheddar type of cheese, 
sold by the package, by the pound or 
in spread form, each with its own dis- 
tinctive name and flavor, has stimu- 
lated the use of cheese on the table. 
Cottage and cream cheese, especially 
the former, also are used largely, often 
with green salads or as a stuffing for 
celery. Cottage cheese has some use 
also as an ingredient of a few cooked 
dishes. 

Both because they are expensive and 
because most of them have such dis- 
tinctive flavor, the fine “luxury” types 
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of cheese are reserved as a general rule 
for serving after meals, although oc- 
casionally they appear with salads. For 
a special salad dressing Roquefort 
cheese is a favorite ingredient. 


PRINCIPLES OF COOKERY 


When cheese is used in cooking it 
is usually grated or finely flaked, or, 
if soft, it is pressed through a strainer. 
When grated cheese is indicated in a 
recipe, sieved cheese may be substi- 
tuted. For top-of-stove cooking, it is 
generally best to use a double boiler 
and to cook the cheese over hot water. 
For baked cheese dishes, a low tem- 
perature is generally used, and some- 
times directions call for placing the 
dish containing the cheese mixture in 
a pan of hot water. 

When a high temperature is used, 
as for instance in toasting an open 
cheese sandwich under the broiler, the 
cooking period should be short. The 
texture of cheese will toughen when 
it is overcooked by any method. 


RECIPES 


Cheese SoufHlé 


Ingredients: 


2 tablespoons butter or margarine 

2 tablespoons flour 

34 cup milk 

¥ teaspoon salt 

\% lb. (1 cup) American cheese, flaked 

3 eggs 
Procedure: Melt butter or margarine in 
a small saucepan. Stir in flour and salt; 
when smooth, stir in milk gradually. 
Continue stirring until sauce thickens 
and boils. Remove from heat, add cheese 
and stir until melted. Stir in egg yolks 
one at a time, beating after each addi- 
tion. Fold into the stiffly beaten egg 
whites. Pour into greased 1 quart cas- 
serole and bake 1 hour in a slow oven 
(300° F.). Yield: 3 servings. 
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Cheese Fondue 


Ingredients: 

¥ cup milk 

¥s cup soft bread crumbs 

Y4 teaspoon salt 

¥ cup grated cheese 

1 egg yolk, unbeaten 

1 egg white, stiffly beaten 
Procedure: Combine milk, bread crumbs 
and salt. Cook over low heat, stirring 
with a fork until mixture is smooth and 
bubbling. Remove from heat, add cheese 
and stir until well blended. Beat in un- 
beaten egg yolk. Fold in stiffly beaten 
egg white. Bake in greased | pint baking 
dish in moderate oven (350° F.) until 
golden brown (about 25 minutes). Yield: 
2 servings. 


Toasted Cheese 


Ingredients: 


¥% cup flaked cheese 

18 teaspoon salt 

¥ teaspoon paprika 

l egg 

¥% cup milk 
Procedure: Grease thoroughly a small pie 
pan or 4-inch au gratin dish. Grate cheese 
directly into baking dish. Add season- 
ings. Break egg over cheese, add milk 
and mix with a fork. Place in pan of hot 
water and bake in a moderate oven 
(375° F.) until set (about 15 to 20 min- 
utes). Yield: 1 serving. 

Note: 4 teaspoon mustard may be 
added. 


LUNCHEON oR SuPPER DisHEs 
Welsh Rabbit 


Ingredients: 


l egg 
Y% teaspoon salt 


¥ teaspoon paprika 

2 tablespoans milk 

¥ cup grated cheese 
Procedure: Break egg into top of small 
double boiler or small saucepan. Beat 
until foamy, stir in other ingredients and 
cook over hot water, stirring constantly 
until smooth and thick. Pour over toast 
and serve at once. Yield: 1 serving. 


Tomato Rabbit 


Ingredients: 

¥ cup grated cheese 

¥% cup condensed tomato soup 
Procedure: Combine cheese and tomato 
soup in top of small double boiler or 
small saucepan. Stir over hot water until 
mixture is smooth and thick. Pour over 
toast and serve at once. Yield: 1 serving. 

Note: This recipe may be used as a 
sauce for toasted cheese sandwich. 


For other recipes using cheese, see 
Chapter 40 (Cereals, Macaroni, 
Noodle and Rice Recipes) and Chap- 
ter 50 (Breads, Toast and Sandwich 
Recipes ). 


REVIEW QUESTIONS 


1. List the types of cheese most 
commonly used. List the types of 
cheese which you have eaten. 

2. Compare the food value of milk 
with cheese. 

3. Give the reasons why cheese is 
considered a good meat substitute. 

4. Discuss the digestibility of cheese. 
Why is it better to use cheese with 
bread or crackers? 

5. Outline the principles of cheese 
cookery. 
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Chapter Topics 


TRENDS IN MEAT CONSUMPTION 
SAFE MEAT ~*~ 

TYPES OF MEAT 

TYPES OF POULTRY 

FOOD VALUE 

DIGESTIBILITY 

MEAT AND POULTRY IN THE MENU 


The term meat may be used in the 
larger sense to include poultry as well 
as beef, veal, lamb, mutton and pork, 
the flesh of large animals. The custom 
of the country gives some form of 
meat a place on the table daily, and 
although it does not appear three times 
a day, as was the case a generation 
ago, it is an important factor in the 
menu of most American families. 


TRENDS IN MEAT CON- 
SUMPTION 


The consumption of meat has been 
comparatively heavy in the United 
States, although far less so than in 
pioneering days. Finding meat abun- 
dant and cheap, the settlers of the 
new lands made it a large part of 
their diet, to which it added savor as 
well as bulk. There was then of course 
a smaller variety of other foods avail- 
able than at present. The rising costs 
of meats and the increased variety of 
other foods available in the markets 
have changed the emphasis on meat 
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GENERAL PRINCIPLES OF COOKERY 
EFFECT OF COOKING ON FOOD VALUE 
CARE AND PREPARATION OF MEAT 
MEAT RECIPES 

CHOICE AND PREPARATION OF POULTRY 
POULTRY RECIPES 

BROTHS, SOUPS AND JUICES 





as a preponderant part of the diet. 
The reaction from the custom of eat- 
ing meat at every meal lowered the 
consumption markedly and resulted 
in its being considered by some a 
luxury rather than a necessity. How- 
ever, the experimental work of the 
past years has shown that it is difficult 
to obtain an adequate amount of pro- 
tein of high quality without the use 
of a substantial amount of meat in the 
daily diet. As shown in Figure 105, 
there is no significant difference in the 
protein content of various types of 
meat. 


SAFE MEAT 


Because meat is a protein food, 
special precautions must be used in 
slaughtering, in storing and in ship- 
ping. Because meat is often trans- 
ported long distances, the Federal 
Government can enforce rigid inspec- 
tion of the large meat companies 
which conduct interstate business. 
Local authorities should do the same 
in the case of regional meat supplies. 
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Modern methods for the initial cool- 
ing of meat after slaughtering and for 
cold storage make it possible for meat 
to “hang” long enough to become 
tender. Tenderness depends upon this 
period of hanging, as well as upon 
the age of the cattle and upon the way 
in which they were fed. The impor- 
tance of the careful handling and re- 


SELECTED 


GLANDULAR MEATS 


AND HEART 





thaw at room temperature before 
cooking, but if not to be used the same 
day, should be stored in the freezing 
compartment of the refrigerator. 

Meat in general should be stored 
loosely covered with paper in the re- 
frigerator as soon as it comes from 
market. Ground meat and organs such 


as liver and kidneys which are highly 
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Fic. 105. Relative amounts of protein in 4-oz. servings. (National Livestock and Meat 
Board, Chicago.) 


frigeration of meat cannot be overesti- 
mated, for very high bacterial counts 
have been reported for such meat 
products as sausages and hamburger, 
sometimes exceeding 1,000,000 bac- 
teria per gram, especially where the 
meat is carelessly handled (soiled 
hands, dirty meat grinder, etc.) and is 
allowed to stand at room tempera- 
tures. (See Chap. 14.) For special 
precautions with regard to ensuring 
the safety of pork through long cook- 
ing and the reason for this necessity, 
see page 489. 

Frozen meats, for which various 
cuts are trimmed and made ready for 
cooking, are now available in pack- 
aged form. They should be allowed to 


perishable should be put in the freez- 
ing compartment if not to be used 
within a few hours. While cooked 
meat is less subject to spoilage than 
raw meat, leftovers should be used as 
soon as possible. 


TYPES OF MEAT 


BEEF 

Beef, coming as it does from such 
a large animal, varies greatly in its 
texture, and this means that special 
care must be taken in choosing cuts 
suitable for various purposes. The 
more tender portions, such as the loin, 
the round and the ribs, are used for 


broiling and roasting, while the rump 
and the plate make excellent stews. 
The bony portions, such as the shin 
and the shoulder, with their high 
flavors are best for soups. 

When beef is used for invalids, a 
small club steak, a “minute” steak, 
thinly sliced from the round, or a 
piece of the tenderloin, or fillet as it 
is called, is usually chosen if special 
cooking is possible. 

Beef, unlike other meats, when 
broiled or roasted is usually served 
rather rare. 


VEAL 


Veal is the meat of a young calf not 
less than three weeks old at the time 
of slaughter. The best veal comes from 
milk-fed calves from six to eight 
weeks old. “Bob” veal, or veal that is 
less than three weeks old, is often soft 
and of poor flavor, and its sale is pro- 
hibited in many states, though experi- 
ments at the New York State Veter- 
inary College, Cornell University, in- 
dicate that veal even a few days old is 
palatable and has no injurious effects. 
Veal and lamb may be used as soon 
as killed and dressed, as they are not 
improved by hanging. 

Veal was formerly considered more 
indigestible than beef, but experi- 
ments have shown that young veal is 
as easily digested as mature beef. Veal 
is lacking in flavor and fat, and for 
this reason fat may be added in the 
process of cooking. More seasoning 
should be added than for other meats. 
It should be thoroughly cooked to 
soften the large amount of connective 
tissue and gelatin which it contains. 


Lams AND MutTTon 


Lamb is the meat of the immature 
sheep. Mutton is the meat of the ma- 
ture animal. The dividing line be- 
tween lamb and mutton is not based 
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entirely on age. The meat from a well- 
bred and well-fed animal of one year 
or a year and a half may still be con- 
sidered lamb, while the meat from a 
poorly fed animal of one year may be 
considered mutton. Lamb will be ten- 
der without a period of hanging, while 
mutton, like beef, should be hung to 
ripen. 

For invalids, lamb chops, either loin 
or rib, are used more often than the 
other cuts, although a slice of meat 
from a well-done roast may be served. 
Chops should always be broiled, not 
fried. 


Pork 


Pork is the meat of the pig or hog 
and is used extensively throughout the 
world. A large amount of fat is em- 
bedded in the tissues of the hog, and 
pork contains more fat than any other 
meat. It is therefore more difficult to 
digest. Fresh pork should have firm, 
pinkish white flesh, with firm, clear, 
white fat. Smoked pork, in the form 
of ham and bacon, is usually the only 
form of pork allowed for invalids. 


VariETY MEATs 


The organs and the glands of ani- 
mals are known as variety meat or 
sundries. Among these, tongue, espe- 
cially that of beef, has long been a 
staple. Next to this, the most com- 
monly used has been the liver. The 
discovery that this organ was so high 
in food value, especially in its con- 
tribution of iron and certain vitamins, 
caused a large demand for it. The 
price of delicate calf’s liver doubled 
and tripled. This caused increased use 
of beef liver. Lamb and pig liver, 
which have always been used to some 
extent, are now more in demand. Next 
in popularity to liver are veal and 
lamb kidneys, but beef kidney, which 
is generally less expensive, is also used. 
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Sweetbreads have always been consid- 
ered a delicacy, especially for the in- 
valid. Their source is the thymus 
gland of the calf and the lamb. Lamb 
sweetbreads are so small that they are 
seldom seen in market. The pancreas, 
which is sometimes known as the 
stomach sweetbread, is occasionally 
available. 

Other portions which belong in this 
classification of variety meats are heart 
from the calf or beef, tripe which is 
obtained from the fatty interlining of 
the stomach of the beef or calf, and 
brains which are somewhat like sweet- 
breads in texture and in flavor. 


TYPES OF POULTRY 


Chickens, geese, ducks and turkeys 
are the common domestic birds used 
as food, although chickens are the 
most plentiful of the fowls. A capon 
is a male bird that has been castrated 
at an early age. Capons are highly 
prized for their fine flavor and large 
proportion of light meat. Squab, par- 
tridges and other game are luxuries 
used when obtainable. Because of 
modern methods of incubation, chick- 
ens may be hatched and marketed at 
any time of the year, so that broilers 
and fryers are no longer limited to 
the spring output. In many places it 
is now possible to buy various parts of 
chicken, and this is particularly con- 
venient in cooking for the invalid. 

The quality of poultry has been 
standardized to a great extent by mod- 
ern methods of breeding, care and 
feeding. Modern methods produce 
birds with a higher proportion of 
meat, and_ tenderness is assured 
through prevention of exercise. Some 
birds raised on farms are sold to pack- 
ing houses, where they are given a 
final feeding to make them ready for 
market. Poultry is shipped in both live 


and dressed form. New methods of 
killing, picking and cooling protect 
the dressed birds from contamination. 
They come to market in both fresh- 
killed and frozen form. With the new 
methods of fast freezing, frozen poul- 
try may be of as high quality as that 
of the best fresh-killed bird. It should, 
however, be kept frozen until sale. As 
poultry is as perishable as meat in 
general, it should be given the same 
care after it reaches the home kitchen. 
(See page 460.) 

Chickens, the most largely used 
type of poultry, in various sizes are 
known by various terms which indi- 
cate size and, to some extent, tender- 
ness. 


squab:>..9.e% 34-114 lbs. 
IBrOuer. mie sree 114-216 lbs. 
Rryerncn eee 216-314 Ibs. 
Roaster....... 3 lbs. or over 
ROWhee oes 4 lbs. or over 


The quality of poultry depends 
upon the texture and the flavor of the 
flesh, as well as upon the distribution 
of flesh and fat on the carcass. Exer- 
cise affects the flavor and the texture 
of the meat, for with exercise the 
fibers and the connective tissue are 
toughened and the extractives are in- 
creased. A chicken that has been al- 
lowed to run will develop tough leg 
muscles and have a lessened amount 
of tender or white meat. The age of 
a chicken determines its flavor to a 
large extent—at first, advantageously, 
and afterwards disadvantageously. 


Tests FoR POULTRY 


Breast. The breast bone should be 
flexible. A good table bird should have 
a large proportion of flesh in relation 
to the size of bone. The breast should 
be large and full. 

Head. The comb should be red, the 


eyes clear and full, and there should 
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be no sores on the head. If there are 
any indications of sores, the bird 
should be discarded. It is better to pur- 
chase birds with the heads on. 

Legs. Long thin legs are undesir- 
able, as there is too little meat for the 
amount of bone. 

Skin. The skin should be dry and 
firm, showing that the chicken has 
been dry-picked. Chickens that have 
been scalded will show patches. The 
color of the skin bears no relation to 
its quality. Birds with light feathers 
are easier to make attractive for 
market than those with dark, but the 
color of the feathers is not indicative 
of the quality. Hairs on the skin of a 
chicken are a sign of age. 

Feet. In freshly killed and in young 
birds the feet feel moist, soft and 
limber. As the chicken becomes older, 
the feet become firmer and harder. 
The feet should not be scaly. Chickens 
have soft spurs and roosters have hard 
spurs. The toes of a chicken should 
not be blunt, as this is a sign of old 
age. 

Fat. Young chickens are seldom fat. 
Fat should be fairly evenly distributed 
throughout the carcass, as this devel- 
ops the flavor of the chicken when 
cooked. There should be thin streaks 
of fat under the skin of the breast, but 
it is not desirable to have any large 
masses of fat on the chicken. 

Wings. The wing bones should be 
tender and should spring back into 
place when pulled out. Chickens 
which have been in cold storage have 
a squeezed appearance, owing to the 
packing. 


FOOD VALUE 


While meat is valued particularly 
on account of its flavor, its asset to the 
diet lies in the fact that it contains 
very easily digested and well-utilized 


proteins, a goodly amount of phos- 
phorus and an appreciable amount of 
iron. This last, however, varies with 
the amount of fat, as the iron is found 
only in the lean tissue or protein por- 
tion of the meat. The internal organs 
of animals are exceedingly rich in 
iron. 

As far as vitamin content is con- 
cerned, meats in general are good 
sources of the B complex, especially 
thiamine and niacin. The internal or- 
gans such as liver and kidney are 
richer in vitamins than the muscle 
tissue. Recent work indicates that lean 
pork is much higher in thiamine than 
are other meats. Liver is an exceed- 
ingly good source of vitamin A and 
it also contributes some vitamin C. 

Meat rationing during World War 
II and the scarcity afterwards pointed 
up the contribution of meat in the 
daily diet. While it was possible to 
supply protein enough to supplement 
the meat available with other protein- 
bearing foods, the preference for meat 
is so great that it is difficult to plan 
satisfying and adequate meals without 
its use. Figure 107 shows the percent- 
age of daily recommended allowances 
of minerals and vitamins as ‘well as 
protein furnished by a 4-oz. serving 
of meat. Research still in progress in- 
dicates that there may be reasons for 
the use of meat or other good-quality 
protein-bearing foods not fully recog- 
nized at present. 


DIGESTIBILITY 


The high coefficient of digestibility, 
from 97 to 98 per cent, is an asset 
which meat shares with milk and 
eggs. It is not only completely but 
rapidly digested. The extractives de- 
veloped during the ripening process, 
upon which meat depends for its 
flavor, may play some part in intro- 


ducing this high co-efficient degree. 
Ripening also makes the fibers more 
tender. Scientific opinion, which some 
years ago was generally in favor of a 
limited supply of meat in the diet, has 
changed in the face of newer research 
work in regard to digestion and ab- 
sorption. 


40 Percent 
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bone, it is an expensive source of pro- 
tein; but because of its flavor, which 
is so well liked by practically every- 
one, it holds a place of honor among 
the delicacies of the table. Since it 
pleases the palate and because it is 
easily digested, chicken is used in the 
diet of the invalid more often than 


PERCENTAGE OF DAILY RECOMMENDED 


35- ALLOWANCES FURNISHED BY A 


4-OUNCE SERVING OF MEAT 


(for a moderately active man) 


PROTEIN CALORIES CALCIUM PHOSPHORUS 





(RON VITAMINA THIAMINE RIBOFLAVIN NIACIN 


Fic. 107, 


Little importance is attached to the 
fact that meats contain an excess of 
acid-forming over base-forming ele- 
ments, or to the fact that meat protein 
is more susceptible to intestinal putre- 
faction than are other proteins. These 
characteristics may be of importance 
in certain abnormal conditions but 
need not be considered in the normal 
diet. The present cost and scarcity of 
meat make it unlikely that the quan- 
tity in the diet will be large enough 
to interfere with the consumption of 
other important foods. 

3ecause so much of the poultry is 


other meats. It is sometimes a very 
valuable asset in tempting the appe- 
tite. White meat is slightly more easily 
digested than dark, because the fibers 
are held together less firmly and be- 
cause there is less fat in white meat. 
There is no support for the opinion 
that dark meat produces more uric 
acid than white. 


MEAT AND POULTRY IN 
THE MENU 


Under the meat, 


poultry is included with beef, veal, 


general term 
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lamb and pork. Some form of meat 
will be served the patient at least once 
a day during convalescence, unless 
there is some specific reason for its 
exclusion from the diet. This is rarely 
the case under modern conceptions of 
nutrition. If the patient is fond of 
meat and it is necessary to tempt the 
appetite, it may be used at both the 
noon and the evening meal. 

Fresh pork is excluded from the 
diet of the critically ill patient, because 
of the fat content, which may render 
it difficult to digest. It may be used 
occasionally in cases where there are 
no special diet restrictions if the pa- 
tient desires it. (Because pork may 
transmit trichinae, causing trichinosis, 
it must always be well cooked.) 
Smoked pork such as ham or bacon 
may be used interchangeably with 


other meats unless there is some 
reason for excluding salt or fat. 
Among poultry, duck may be for- 
bidden on account of its fat. 

Meat for the patient’s meals should 
be planned with reference to the fam- 
ily table. A slice of meat from the 
roast or a portion of poultry will be 
a pleasant variation from the chop and 
the steaks which necessarily must be 
chosen when the nurse cooks meat 
especially for the invalid’s tray. In ad- 
dition to the specific directions for 
broiling steaks and chops, and for the 
preparation of the glandular meats 
such as liver, kidney and sweetbreads, 
which because of their contribution of 
iron and vitamins are often included 
in the diet of the convalescent, gen- 
eral directions for roasting are given, 





Fic. 109. Braised pork chop with apple sauce and corn stuffing. 


as it may be necessary for the nurse 
to supervise such processes. 


GENERAL PRINCIPLES OF 
COOKERY 


Meat. In cooking meat, two prin- 
ciples should be observed in the inter- 
est of flavor and texture. Tender cuts, 
if the flavor is to be preserved, should 
be cooked without water, which its 
texture does not demand. Broiling and 
roasting are the accepted methods for 
these cuts. A constant low tempera- 
ture of approximately 300-325° F. is 
now generally recommended for roast- 
ing in order to prevent shrinkage and 
to produce consistent results. This is 
particularly important in cooking 
large quantities. When a high tem- 
perature is used at first, it should be 
lowered to 350° F. after the meat is 
browned. Uncovered pans should be 
used for roasting. For less tender cuts, 
the use of some liquid is necessary. 
Pot roasts are often seared by brown- 
ing in hot fat before the liquid is 
added and cooking is continued in a 
covered utensil. For soups, where the 
aim is to draw the flavor into the 
liquid, part of the meat may be seared 
for flavor and the remainder put di- 
rectly into cold water and simmered 
for a long time, the pot being covered 
for the first portion of the cooking. 

Pork. Fresh pork should be cooked 
until every vestige of pink coloring in 
the flesh has disappeared. Particular 
care should be taken to follow direc- 
tions for cooking which come with 
the tenderized smoked hams now so 
generally distributed. The meat itself 
becomes tender enough to eat before 
the cooking process has been sufficient 
to kill trichina spiralis which may be 
present. Unlike any other food ani- 
mal, a pig or hog is susceptible to 
trichinosis, which may be passed on 


Meats and Poultry 489 





to humans if measures to kill any 
parasites present are omitted. Under 
the present methods of production 
and slaughtering, the only insurance 
is thorough cooking in the home 
kitchen. 


EFFECT OF COOKING ON 
FOOD VALUE 


As practically all meat is eaten in 
cooked form, research has been con- 
cerned with the loss of natural vita- 
min content in cooking. Study of 
the chart “Range of Vitamin Values 


for Raw and Cooked Meats” shows 
the differences which heat treatment 


RANGE OF VITAMIN VALUES FOR 
RAW AND COOKED MEATS * 


(Common cuts and various methods of 
cooking. See Table 1, Part Four, for vita- . 
min values of specific cooked cuts.) 


Edible 


Portion Thiamine fae Niacin 
Medium mcg. min m 
§ cg 
Fat mcg. 
Beef 
TAWeeeee 100— 120] 120-160 | 4.2-5.2 
cooked...} 35- 85] 90-150} 3.0-5.0 
Lamb 
Lawson: 180— 210] 230-260} 5.2-5.9 
cooked...| 125— 150] 200-260] 3.6-5.4 
Pork, fresh 
raw ee 920-1, 040 | 180-210 | 3.9-4.5 
cooked...| 660— 810] 160-190 | 3.1-4.2 
Pork, cured 
(ham) 
UW ee one 650 210 4.1 
cooked... 540 175 sed. 
Veal 
TAW feb 170— 180] 260-280 | 6.0-6.4 
cooked...| 75— 140 | 230-260 | 5.5-6.1 








* Food and Nutrition Board, Table of 
Vitamin Losses in Cooking, 1944. 

U.S. Department of Agriculture Table 
of Food Composition, Misc. Pub. No. 572. 

National Live Stock and Meat Board, 
Food and Nutrition News, January, 1946. 
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makes in the vitamin value of the Results from roasting and broiling are 


various kinds of meat. about the same with regard to all 
Experiments have also shown that three of the vitamins. (See Fig. 110.) 
various vitamins in various cuts of Soups prepared from meat and 


VITAMIN 
RETENTION IN COOKING MEAT 


10% 20% 30% 40% SO% 60% FOL BOX WL OR 


THIAMINE 


NIACIN 


Roasting 
Browling 
Frying 
Braising 
Stewing 





mum Retention in the meat 
C_) Retention in the drippings 


Fic. 110. 


meat are affected differently by the bones have very little food value. The 
same methods of cooking. Frying, for extractives, which are soluble, are 
instance, does not reduce the thiamine drawn out by cooking in water and 
content, but it has some effect upon contribute flavor to the stock in ratig 
riboflavin and more on niacin. On to its concentration. The small amount 
the other hand, braising and stewing of protein is in the form of gelatin. 
reduce thiamine to a greater extent Soups made with meat stock are ap 
than they do riboflavin and niacin.  petizing rather than nourishing. x: 


CARE AND PREPARATION 
OF MEAT 


All fresh and cooked meat must be 
stored in the refrigerator. Fresh meat 
and poultry should be lightly but not 
tightly covered with waxed paper. 
Chopped meat and glandular meats 
should be used the day they are pur- 
chased or stored in the freezing com- 
partment of the refrigerator. Leftover 
cooked meat, if used for the patient, 
should not be stored longer than 24 
hours as a precaution against the 
slightest taint or change in flavor and 
in quality. 

If quick-frozen meats are purchased, 
they should be defrosted before cook- 
ing. This will take from three to four 
hours at room temperature. If they 
are not to be used on the day of pur- 
chase, they should be stored in the 
freezing compartment of the refriger- 
ator. No attempts should be made to 
refreeze after thawing. If only a por- 
tion of a carton is required, that por- 
tion should be cut off and allowed to 
thaw and the remainder should be 
placed at once in the freezing com- 
partment. 

Broiling and roasting are the two 
methods generally used in the prepa- 
ration of meat for the patient. For the 
former, the preheated broiling oven 
or preheated small, heavy frying pan 
may be used. As roasting is suitable 
only for a large portion of meat, this 
method will seldom be used by the 
nurse in preparing meals for her pa- 
tient. Roasting methods are, however, 
included among the recipes, as the 
nurse may be called upon to advise 
with regard to the proper preparation, 
and she may also find them useful in 
her own cooking problems. 
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MEAT RECIPES 


Broiled Steak 


Procedure: If only 1 portion of steak is 
to be prepared, a cut from the tender- 
loin is generally used. Allow from \ to 
1 Ib. for each serving. Small club steaks 
are delicious when broiled, but they will 
weigh at least 1 lb. Steaks are usually 
cut at least 1% inches thick, although 
very thin steak known as “minute” steak 
may be cooked by a special method. 
Allow % Ib. for a serving. 

Preheat broiling oven from 5 to 10 
minutes and grease rack. Wipe meat 
with cloth and broil from 2 to 3 inches 
below heat. Sear meat on both sides, re- 
duce heat and continue cooking, turning 
occasionally. For rare steak 144 inches 
thick allow from 12 to 15 minutes. 
Sprinkle both sides with salt and pepper, 
spread with softened butter if desired. 


Pan-broiled Steak 


Procedure: Wipe meat with cloth; heat 
heavy frying pan and grease lightly with 
fat from meat. Place steak in pan, cook 
1 minute over high heat, turn and cook 
1 minute, lower heat and continue cook- 
ing from 8 to 10 minutes, turning often. 
Pour off fat as it accumulates in pan. 
Sprinkle both sides with salt and pepper, 
spread with softened butter if desired. 


Minute Steak 


Procedure: Heat heavy frying pan until 
very hot and grease liberally. Sear steak 
quickly on both sides, lower heat and 
cook 2 minutes on each side. Sprinkle 
with salt and pepper, spread with 
softened butter if desired. 


Broiled Hamburg 


Ingredients: 

\ lb. ground beef 

¥% teaspoon salt 

Dash pepper 

14 teaspoon cream or evaporated milk 
Procedure: Mix beef with seasonings and 
moisten with cream or evaporated milk. 
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Form into a thick cake. Make an inden- 
tation in the center and broil under mod- 
erate heat about 7 minutes on each side. 
Serve on warm plate and place 1 tea- 
spoon catsup or chili sauce in indenta- 
tion. The meat may be formed into 2 
thin cakes and broiled about 3 minutes 
on each side. Yield: 1 serving. 


Broiled Lamb Chops 


Procedure: Select loin or rib chops, single 
or double as desired. Follow directions 
for broiled steak or pan-broiled steak 
(p. 491). For single chops allow from 
12 to 15 minutes. For double chops from 
about 15 to 20 minutes. 


Pan-broiled Pork Chops 


Procedure: Have chops cut about 1 inch 
thick. Wipe with cloth, sprinkle with 
salt and pepper and dredge with flour. 
Heat heavy frying pan and brown chops 
lightly on both sides in their own fat, 
turning frequently. Pour off excess fat 
as chops cook. Cover and cook over very 
low heat from 25 to 30 minutes (until 
tender). 


Broiled Ham 


Procedure: Preheat broiling oven 5 min- 
utes. Trim skin and wipe meat with 
cloth, cut fat round edge in several 
places. Broil 3 inches below moderate 
heat, turning occasionally. Allow 10 min- 
utes for slice %4 inch thick and 20 min- 
utes for one % inch thick. After ham is 
broiled it may be sprinkled with brown 
sugar and returned to broiler just long 
enough to melt the sugar. Allow 4 lb. 
for each serving. 


Pan-broiled Ham 


Procedure: Trim skin and wipe meat 
with cloth, cut fat round edge in several 
places. Heat heavy frying pan and grease 
with fat from ham. Cook over moderate 
heat, turning often until well browned. 
Allow % Ib. for 1 serving. 


Veal Steak 


Procedure: Select veal steak cut % inch 
thick. Dredge with flour, salt and pepper, 


and sauté in a small amount of butter 
or bacon fat, turning constantly until 
brown. Add % cup water, cover and 
simmer from 20 to 30 minutes (until 
tender). Allow ¥% lb. for 1 serving. 


ROASTING 


Tender cuts of meat such as ribs of 
beef, rack or leg of lamb, veal and 
pork are usually chosen for roasting. 
Shoulder of lamb, pork and veal are 
also roasted. An allowance of % lb. of 
meat per serving is generally made. 


GENERAL DIRECTIONS FOR ROASTING 


Wipe meat with cloth, rub with 
salt and pepper and place fat side up 
in uncovered roaster. If meat ther- 
mometer is used, make a hole with 
skewer through fat side and insert 
thermometer in center of roast but do 
not let it touch the bone. Preheat oven 
to 325° F. Roast at this moderately 
slow temperature. For any rolled 
boned roast increase time allowance 
10 minutes per Ib. according to direc- 
tions for each type of roast. 


Roast Beef 


Procedure: For rare roast beef allow from 
21 to 25 minutes per lb., or until meat 
thermometer reads 140° F. For medium 
roast beef allow from 27 to 35 minutes 
per lb., or until thermometer reads 
160° F. For well-done roast beef allow 
from 33 to 40 minutes per lb., or until 
thermometer reads 170° F. 


Roast Lamb 


Procedure: For medium roast lamb allow 
from 32 to 35 minutes per lb., or until 
meat thermometer reads 180° F. For 
well-done roast lamb allow from 40 to 45 
minutes per lb., or until thermometer 
reads 185° F, 


Roast Fresh Pork 


Procedure: Allow 45 minutes per Ib., or 
until meat thermometer reads 185° F, 


Roast Veal 


Procedure: Allow 30 minutes per lb., or 
until thermometer reads 170° F. 


Baked Ham 


Most hams on the market today have 
been tenderized during curing. They 
may be baked without previous soaking 
or boiling, except in the case of ‘‘coun- 
try ham.” If directions are given on the 
wrapper, they should be followed exactly. 
The full time allowance must be given, 
as underdone ham may transmit trichi- 
nae. An allowance of 25 minutes per 
pound is generally made, or until the 
meat thermometer reads 170° F. Take 
ham from oven, remove skin, spread 
with paste made from a mixture of 
brown sugar and prepared mustard and 
return to oven for 30 minutes. Baste oc- 
casionally with the sirup which accumu- 
lates in the bottom of the pan. 

Brown Gravy for Roasts 
Ingredients: 

\ cup drippings from roast 

5 tablespoons flour 

2 cups cold water or stock 

Salt 

Pepper 
Procedure: Remove roast to hot platter. 
Pour off drippings if they exceed more 
than %4 cup. Add flour and stir until 
thoroughly mixed with drippings. Con- 
tinue stirring until flour is browned. Add 
water or stock slowly, stirring constantly. 
Stir over low heat until gravy thickens 
and boils. Add salt and pepper to taste. 
Yield: 2 cups gravy. 

Note: If a small amount is to be made, 
place required amount of drippings in a 
small frying pan, reduce flour and water 
accordingly and follow directions. 


MIscELLANEOUS 
Bacon 





Bacon may be pan-fried, broiled or 
baked. When 1 portion is prepared for 
the invalid’s tray the pan-frying method 
will be used generally. Usually from 2 
to 3 strips of bacon are allowed for each 
serving. 
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Baked Bacon 


Procedure: Arrange strips of bacon in 
baking pan. Bake in moderately hot oven 
(400° F.) until golden brown. Drain on 
soft paper. 


Pan-fried Bacon 


Procedure: Place bacon without separat- 
ing into strips in cold frying pan. Cook 
over low heat 2 or 3 minutes. Separate 
strips and turn occasionally until golden 
brown. Drain on soft paper. 


Broiled Kidneys 


Procedure: Choose 1 veal kidney or 2 
lamb kidneys for each serving. Split 
kidney, remove membrane and _ tubes, 
and soak in salted water 20 minutes. 
Drain and dry; dip in melted butter. 
Preheat broiling oven 5 minutes. Ar- 
range alternate pieces of kidney and 
l-inch squares of bacon on metal skew- 
ers, and broil 3 inches from the heat 
about 15 minutes, turning occasionally. 


Pan-broiled Liver 


Calf’s liver is generally used for the 
invalid’s tray because it is both tender 
and delicate in flavor. Liver from beef, 
lamb or pig, which is less expensive, is 
also very good when properly cooked. 
Procedure: Have liver sliced 44 inch 
thick. Wipe with cloth and remove skin 
and tubes if this has not already been 
done at the store. Dredge with seasoned 
flour. Cook in hot, well-greased frying 
pan about 5 minutes, turning occasion- 
ally until well browned. Add more fat 
as needed. Bacon fat or butter is used 
generally for cooking liver. Care should 
be taken not to overcook liver, for long 
cooking will make it tough. Allow % 
lb. for 1 serving. 


Broiled Sweetbreads 


Procedure: Wash sweetbreads, cover with 
boiling water, add 1 teaspoon vinegar 
and % teaspoon salt. Bring to boiling 
point, cover and simmer over low heat 
15 minutes. Drain, plunge in cold water, 
drain again and remove membrane and 
tubes. Drain and dry. Preheat broiling 
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oven and grease rack. Brush sweetbreads 
with melted butter or salad oil and 
sprinkle with salt and pepper. Broil 3 
inches below the heat about 10 minutes, 
turning occasionally. Serve with melted 
butter flavored with lemon juice. Allow 
1 sweetbread for | serving. 


Creamed Sweetbreads 


Ingredients: 


¥% boiled sweetbread 

1 tablespoon butter 

1 tablespoon Hour 

14 teaspoon salt 

Pepper 

¥% cup milk 

4 cup cream 

1 teaspoon lemon juice 

1 tablespoon minced parsley 


Procedure: Prepare and boil sweetbread 
according to directions in preceding 
recipe; cut sweetbread into small pieces. 
Melt butter, stir in flour, salt and pepper; 
when blended stir in milk and cream 
gradually and continue stirring over low 
heat until sauce thickens and boils. Add 
lemon juice and parsley. Add sweet- 
bread, reheat and serve on hot toast or 
in a croustade. Yield: | serving. 


Creamed Drief Beef 


Ingredients: 


1 tablespoon butter 

\% cup shredded dried beef 
2 teaspoons flour 

34 cup milk 


Procedure: Melt butter in a small frying 
pan, add beef and cook until light 
brown. Sprinkle with flour and blend. 
Add milk gradually, stirring constantly 
over low heat until mixture thickens and 
boils. Serve on toast or on hot biscuits 
as desired. Yield: 1 serving. 


Baked Hamburg 


Ingredients: 


\% lb. ground beef 
Dash salt 

Dash pepper 

Dash mustard 

1 small onion, sliced 
Melted butter 
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Procedure: Mix beef with salt, pepper 
and mustard. Form into flat cake, place 
in greased baking pan, top meat with 
overlapping onion slices and brush with 
butter. Bake about 10 minutes in mod- 
erately hot oven (400° F.). Yield: 1 serv- 


ing. 


Scraped Beef 


Procedure: Take a piece of round steak, 
scrape with a knife to free it from the 
connective tissue, season with salt and 
serve as desired. It may be spread be- 
tween slices of bread and served as a 
toasted sandwich, or it may be formed 
into a ball and pan-broiled slightly. 


Meat Stews 


For meat stews and other family-size 
meat recipes see Chapter 51. 


CHOICE AND PREPARATION 
OF POULTRY 


The term poultry is used to describe 
domestic birds such as chicken, squab, 
turkey, guinea hen, goose and duck; 
and game such as quail, partridge and 
pheasant. Chicken is used more than 
any other form of poultry in the in- 
valid’s diet. Squab may be selected be- 
cause one squab provides only one 
portion. Baby chickens, which are 
known as squab chickens, and _par- 
tridge also have this advantage. A 
small broiler may be chosen, especially 
for the patient. One half may be 
cooked and the rest reserved for use 
a day or two later. The nurse may be 
called upon to roast squab, baby 
chicken or partridge, or to prepare a 
broiler. 

As it is now possible in many 
markets to buy any portion of chicken 
desired, this is helpful when meat is 
being reintroduced into the diet and 
white meat of chicken has been speci- 
fied by the physician. It is also con- 
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venient when the convalescent patient 
has a special desire for some particular 
chicken dish. 

As it may be necessary for the nurse 
to supervise the preparation of boiled 
chicken, the method of preparation is 
included in this chapter. When chicken 
or other fowl .is to be served at the 
family table, some of the breast meat 
should be reserved for the patient, 
when allowed, unless other portions 
are preferred. If a chicken fricassee is 
served the family, some of the white 
meat may be reserved for use in pre- 
paring creamed chicken or chicken 
salad for the patient. 

Poultry is generally purchased 
dressed and drawn. It may be ordered 
split for broiling or cut in pieces for 
frying or other purposes. If singeing 
is necessary, hold the bird over direct 
heat and turn until all the hair has 
disappeared. Then wash inside and 
out under running water. Remove 
pieces of red spongy lungs, remove oil 
sac above tail with a sharp knife and 
pin feathers with tweezers. 

Proper cooking, which develops and 
holds the delicate flavor of the meat, 
is important in preparing chicken for 
the invalid’s tray. Young chicken may 
be broiled or oven-cooked in a small 
amount of fat. Older birds may be 
roasted or fricasseed. A brown fricas- 
see is often more appealing to the ap- 
petite than the white stew, which is 
too often made from chicken after the 
broth has been extracted for soup. 
Chicken broth is usually favored by 
an invalid because of its flavor. A very 
palatable broth may be made from the 
bones of roast chicken if but a small 
amount of water is used. Squab, when 
available, may be used to good advan- 
tage if the budget will permit, as one 
squab provides one serving. 


POULTRY RECIPES 
Boiled Chicken 


Procedure: Choose a 5-lb. fowl and have 
it disjointed at market. Wash and place 
in kettle with 1 quart boiling water. 
Add % cup celery leaves or 1 stalk celery, 
1 sliced onion, | bay leaf, 4 peppercorns 
and 1 tablespoon salt. Bring to boiling 
point, cover, and let simmer over low 
heat about 2 hours or until tender. The 
time will depend upon the age of the 
fowl. Let meat cool in the liquid before 
removing for use in salads or in creamed 
dishes. Use stock in sauces or soups, or 
as broth. Allow about %4 lb. for 1 serv- 
ing. A 5-lb. fowl gives about 3 cups 
diced cooked chicken. 


Fricassee of Chicken 


Ingredients: 

1 boiled chicken 

4 tablespoons butter 

6 tablespoons flour 

2 cups chicken stock 

1 cup top milk 

Salt 

Pepper 

2 tablespoons chopped parsley 
Procedure: Follow directions for boiled 
chicken (see preceding recipe). Drain 
and reserve stock. Melt butter, add flour, 
stir until well blended, and add chicken 
stock and milk gradually. Stir constantly 
over low heat until sauce thickens and 
boils. Add more salt and pepper if neces- 
sary. Reheat chicken in sauce. Arrange 
on hot platter and sprinkle with parsley. 
Surround with hot biscuits (p. 553) or 
boiled rice (p. 441). Yield: 6 servings. 


Creamed Chicken 


Ingredients: 
1 tablespoon chicken fat or butter 
2 teaspoons flour 
\ teaspoon salt 
Pepper 
\ cup chicken stock 
¥ cup milk 
% cup diced cooked chicken 
1 teaspoon minced parsley 


496 


Procedure: Melt butter, stir in flour and 
seasonings, and when well blended add 
chicken stock and milk slowly, stirring 
constantly over low heat until the mix- 
ture thickens and boils. Add chicken and 
parsley. Reheat and serve on hot toast or 
split baking powder biscuits (p. 553) or 
in tart shells. Garnish with strips of pi- 
miento if desired. Yield: | serving. 

Note: Chicken stock may be replaced 
by 14 cup cream. 


Casserole of Creamed Chicken 


Procedure: Follow directions for creamed 
chicken (p. 495). Place in small, buttered 
baking dish, sprinkle with buttered bread 
crumbs or with grated cheese and bake 
about 10 minutes in a moderately hot 
oven (400° F.) until lightly brown. 


Creamed Chicken with Mushrooms 


Procedure: Follow directions for creamed 
chicken (p. 495), substituting %4 cup 
sliced cooked or canned mushrooms for 
an equal amount of chicken. 


Broiled Chicken 


Procedure: Select broilers weighing from 
2 to 2% lbs. Have broiler split in half 
and joints broken at market. Wash thor- 
oughly and dry. Preheat broiler about 10 
minutes. Place half of broiler in the re- 
frigerator for later use. Brush other half 
with butter or salad oil, sprinkle with 
salt and pepper. Place skin side down 
on broiler rack 3 inches below heat. 
Cook from 30 to 40 minutes, turning sey- 
eral times and basting frequently with 
melted fat. Serve on hot plate with 
extra melted butter if desired. 

A broiler may be baked in the oven 
from 30 to 50 minutes until tender. A 
high temperature (500° F.) should be 
used for the first 15 minutes, then re- 
duced to moderate (375° F.). It should 
be basted occasionally with fat which ac- 
cumulates at bottom of the pan. One 
serving: %4 to | lb. 


Fried Chicken 


Procedure: Have chicken cut into pieces 
for serving. Wipe with damp cloth and 
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sprinkle with salt and pepper. Dredg 
liberally with flour and rub flour int¢ 
flesh. Dredge again, continue rubbing 
until no more flour can be absorbed, Fry 
in hot fat, which should be at least ¥ 
inch in depth in frying pan. Lard of 
vegetable shortening is used generally 
Turn chicken constantly until golder 
brown. When tested with fork, the juice 
should be colorless. If chicken is no 
tender by the time it is brown, cover anc 
remove from heat and let stand % hou 
to finish cooking by retained heat. Serve 
with cream gravy if desired. To mak 
cream gravy follow directions for crean 
sauce (p. 521), substituting some of th 
fat in which the chicken has been cookec 
for the butter. Allow % lb for 1 serving 


Roast Squab 


Procedure: Clean squab, rub lightly in 
side and out with butter, and sprinkl 
with salt and pepper. Place breast sid 
up in uncovered pan and roast in a ver 
hot oven (500° F.) for 5 minutes unti 
brown. Turn breast side down, reduc 
heat to slow (325° F.) and continu 
roasting about 20 minutes (until meat i 
tender). Serve with currant jelly. 

Squab may be stuffed with well-sea 
soned buttered bread crumbs. Salt, pep 
per, minced onion and celery may b 
used to season the stufing. Allow 1 cu 
soft bread crumbs for stuffing. 


Roast Baby Chicken 


Procedure: Follow preceding direction 
for roast squab. 


Roast Partridge 


Procedure: Follow directions for roas 
squab (above). 


Chicken Livers 


Procedure: Chicken livers may be sautéec 
2 or 3 minutes in butter or may bt 
halved, dipped in melted butter or salac 
oil and placed on skewer for broiling 
under a moderate heat for about 2 min 
utes on each side. 


BROTHS, SOUPS AND JUICES 


Meat soups, broths and juices are 
valued more because of the way in 
which they stimulate appetite than be- 
cause of the very small amount of 
food value they contribute. They can 
often be taken by a patient when there 
are digestive disturbances which make 
it difficult to tolerate other liquids. 
Canned consommé may often be used, 
but there may be occasions when it is 
necessary for the nurse to prepare 
soup stock or meat juice. 

To Serve Soup. Bouillon cups or 
cream soup dishes rather than soup 
plates should be used on the invalid’s 
tray. They should be heated before 
soup is served. Covered soup bowls 
should be used when available, other- 
wise a saucer may be placed over the 
cup or cream soup dish in which the 
soup is served. The dish should be 
placed on a plate, and if any soup is 
spilled on the way from the kitchen 
to the bedroom the plate should be 
wiped or removed before the soup is 
offered the patient. 

Hot crackers or Melba toast should 
be served separately on a small plate. 
Croutons may be placed in the soup 
just before it is to be served. 


CLEAR Soups 


Meat stock is the foundation for 
soups variously known as consommé, 
bouillon and broth. There is no clear 
distinction among them. The first two 
are generally made from fresh meat 
and bone purchased for the purpose of 
making soup stock. The less tender 
cuts of meats with the bones are 
chosen both because they have more 
flavor and are less expensive than 
more tender meat. Beef is selected for 
brown stock, and all or part is gen- 
erally seared until well browned be- 
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fore water and seasonings are added. 
For white stock, unbrowned chicken 
and veal are used. If a pressure cooker 
is available, soup stock (broth) can be 
made quickly. The directions which 
come with the cooker should be fol- 
lowed exactly. 

The bones from leftover cooked 
meat will also make an acceptable 
stock, though sometimes with a little 
less flavor. The carcass of a chicken 
or a turkey is often used for broth. 
If strong soup is desired, water should 
be added sparingly. If a pressure 
cooker is available, more flavor can be 
extracted from the meat or bones, 
whether previously cooked or un- 
cooked. The gelatin content of the 
bones is also more easily extracted. A 
soup which will jelly in the refrigera- 
tor after having been strained is gen- 
erally a soup of strong flavor. The 
addition of vegetables and herbs to 
the stock pot improves flavor. A clear 
jellied soup stock may be served cold 
or may be heated until the jelly melts 
and the soup is thoroughly hot. 

A clear soup should be strained 
carefully after the cooking of the stock 
has been completed, and if it is to be 
completely clarified a special proce- 
dure is necessary. The consensus of 
opinion is that a strong homemade 
soup will be appetizing enough in 
appearance to allow the omission of 
final clarifying. 

The skimming of soup stock should 
be done carefully after the strained 
stock has been chilled in the refrig- 
erator. The fat will rise to the top and 
form a hard layer which can be re- 
moved easily. A soup upon which fat 
globules float may create a prejudice 
against soups as a class. 

Clear Soup Base. A clear soup base 
is used as a foundation for a vegetable 
soup. Rice or barley is sometimes 
added with the vegetables and will, 
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of course, provide additional food 
value. Noodles may be cooked in the 
clear stock and are generally served 
without the addition of vegetables. 


Brown Soup Stock (Broth) 


Ingredients: 

2 lbs. lean beef, with bone 

6 cups cold water 

¥ teaspoon salt 

3 peppercorns 

3 cloves 

2 tablespoons each chopped onion, 

carrot, celery 

1 sprig parsley 
Procedure: Cut meat in 1-inch pieces and 
brown half in its own fat or in extra fat 
until seared on all sides. Crack bones 
and add to cooked meat. Add remain- 
ing meat and other ingredients. Bring 
slowly to boiling point, cover and let 
simmer 3 hours. Strain, cool quickly and 
remove layer of fat which forms on the 
top as stock cools. Yield: Approximately 
1 quart. 

Note: If pressure cooker is used, reduce 
water to 4 cups. 


White Soup Stock (Broth) 


Procedure: Make according to preceding 
directions for brown soup stock, substi- 
tuting | knuckle of veal for beef. Make 
stock without browning any portion of 
the meat. 


Consommé (Bouillon) 


Procedure: Mix | unbeaten egg white 
and 1 crushed eggshell with 2. table- 
spoons cold water and add to 1 quart 
strained skimmed brown or white soup 
stock (broth). Stir over low heat until 
stock boils. Remove from heat, add 4 
cup cold water and cool. Then strain 
through two thicknesses of cold wet 
cheesecloth. 


Jellied Consommé (Bouillon) 
Ingredients: 


1 tablespoon unflavored gelatin 
2 tablespoons cold water 
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34 cup well-seasoned soup stock or 
canned consommeé 

1 tablespoon lemon juice 

1 slice or 4 lemon 

1 teaspoon minced parsley 


Procedure: Soften gelatin in cold water 
and dissolve in hot stock or consommeé. 
Place in bouillon cup and chill in re- 
frigerator several hours (until set). If 
desired, break up lightly with fork. 
Garnish with sliced lemon and minced 
parsley or with cooked or canned small 
mushrooms. 


Jellied Tomato Bouillon 


Procedure: Follow directions for jellied 
consommé, substituting well-seasoned to- 
mato juice for the soup stock or con- 
somme. 


Jellied Madrilene 


Procedure: Follow directions for jellied 
consommé, using equal parts soup stock 
or consommé and well-seasoned tomato 
juice. 

Note: Jellied Madrilene can be pur- 
chased in canned form. The can should 
be chilled in the refrigerator before it is 
opened. It should be beaten lightly with 
a fork before being served in bouillon 


cup. 


Vegetable Soup 


Procedure: Diced cooked vegetables, 
canned or fresh tomatoes, boiled rice or 
barley, cooked noodles or vermicelli may 
be added to any type of stock. Allow %4 
cup of any one of these products or 
in combination to 1 cup stock. If fat 
is allowed in the diet, diced raw vege- 
tables such as carrots, potatoes, turnips 
and minced onion may be cooked 2 
minutes in a small amount of butter 
before the addition of stock. The sauce- 
pan should be covered and the soup 
cooked until the vegetables are tender. 
Canned consommé, bouillon cubes or in- 
stant broth dissolved in water may re- 
place stock. 


Chicken Broth 


Procedure: If chicken broth is to be made 
in the household, plans for the use of 
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boiled chicken (p. 495) should be made. 
If chicken fricassee is to be served on the 
family table, some of the stock from the 
boiled chicken which forms its base may 
be reserved for use on the invalid’s tray. 
The stock should be chilled, then 
skimmed so as to be free of fat before 
it is reheated for the patient. 


Beef Juice 


Ingredients: 

% |b. lean beef 

Salt 
Procedure: Broil beef (about 4 inches 
square and 1 inch thick) on both sides. 
Two minutes should be sufficient. 

Lay beef on a plate, sprinkle with salt, 
cut in pieces, place in meat press or po- 
tato ricer and squeeze out all the juice. 
Yield: About 2 ounces or 4 tablespoons 
juice. 





Sufficient juice for two servings is gen- 
erally prepared at one time. To warm 
the second portion, place the juice in a 
cup, set cup in boiling water, stir juice 
constantly until it is a little more than 
lukewarm and serve at once. 


Beef Tea 


Ingredients: 


1 Ib. chopped lean beef 
1 pint cold water 
¥ teaspoon salt 


Procedure: Place finely chopped or 
ground beef in a fruit jar. Add cold 
water and allow to stand | hour. Place 
jar in a saucepan of cold water with a 
cloth on the bottom of pan under the 
glass and heat the water over low heat. 
Pe careful not to let it boil. Keep below 
boiling for 2 hours. Then slowly increase 


heat sufficiently to turn the beef tea a 


500 


deep chocolate color. Strain and add salt. 
Never allow beef tea to boil, either in 
making or in reheating. Yield: 2 serv- 
ings. ’ 


Liver Juice 


Procedure: Score raw liver and sear on 
both sides over high heat. Place seared 
liver in a square made of gauze and 
squeeze out juice. There should be about 
\% cup of juice from 1 pound liver. 
Season if desired. Yield: 1 serving. 


Liver Soup 


Ingredients: 


3 oz. liver 

1 cup broth or tomato juice 

Salt 
Procedure: Scrape liver. Add to clear 
broth with fat removed or to tomato 
juice. Simmer 5 minutes. Season with 
salt and onion juice or celery salt to taste. 
Yield: 1 serving. 


(For soups other than those made 
from meat, see Chap. 49.) 
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REVIEW QUESTIONS 


1. Discuss the change in trend in 
meat consumption in the United 
States. 

2. Why must meat be handled care- 
fully in its preparation for market and 
also in the home kitchen? 

3. Give the reasons why meat is 
considered a valuable part of the diet. 
State why liver and other organs have 
a particularly high rating. 

4. Discuss the digestibility of meat. 
Why is the white meat of chicken 
often served early in convalescence? 

5. Outline the principles of meat 
cooking. Why should particular pre- 
cautions be used in cooking pork? 

6. Compare the vitamin values of 
raw and cooked meats. 

7. What is the value of meat soups, 
broths and juices? 
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Fish and Shellfish 


Chapter Topics 


FOOD VALUE 

TYPES CF SHELLFISH 

OTHER FOODS GROUPED WITH FISH 
DIGESTIBILITY 

PLACE IN THE MENU 


Fish and meat compare well in the 
nutritive constituents protein and fat. 
Fish, however, has fewer extractives, 
which are responsible for the charac- 
teristic flavor of meat. While various 
types of fish have a certain individual- 
ity of flavor, except in the case of 
shellfish, they do not differ in this 
respect as much as does the flesh of 
different animals. Varieties of fish not 
ordinarily used are now being intro- 
duced to the markets and a definite 
effort is being made to stimulate pro- 
duction and use of both salt-water and 
fresh-water fish. Modern methods of 
quick ‘freezing are making it possible 
for communities far from sources of 
production to have a regular distribu- 
tion of good-quality fresh fish. The 
production of canned, salted and 
smoked fish, with which the war in- 
terfered so seriously and on which 
there was general dependence, has 
now been resumed. 


FOOD VALUE 


Weight for weight, fish is not gen- 
erally so high in calories as meat, be- 
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SELECTION AND CARE OF FISH 

FISH RECIPES 

SELECTION AND CARE OF SHELLFISH 
SHELLFISH RECIPES 





cause of the lower fat and the higher 
water content. Fish is rich in gelatin, 
which is soluble in hot water. For this 
reason more of the nutritive value is 
lost in boiling fish than in baking or 
broiling. 

As will be seen in Table 1, Part Four, 
there is little difference in the protein 
content of the various fish. There is a 
great difference, however, in the fat 
content, which varies from less than | 
per cent to more than 12 per cent. 
This factor has led to the classification 
of fish under two heads: fish low in 
fat and fish high in fat. The amount 
of fat in all fish varies somewhat with 
the season of the year, with the time 
of spawning and with changes in 
feeding conditions. It may be noted 
that certain fish which have very little 
fat in the edible portion have a com- 
paratively large amount in the liver. 
Fish liver furnishes oil which is high 
in both vitamins A and D. Cod 
and halibut are commonly used, but 
mackerel, tuna, swordfish and several 
other species yield liver oils which are 
more potent. 
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Salt-water fish are valuable because 
of their iodine content. The phos- 
phorus and the calcium which they 
contain are about equal to those of 
meat, but the iron content is lower. 

Fish eggs, which are known as roe, 
are used to some extent as food and 


Cod Liver oil 


which is used as a main dish, caviar 
is used merely as an appetizer and 
seldom has a place in the diet of an 
invalid. 

Shellfish may be divided into two 
classes: mollusks and _ crustaceans. 
Mollusks include oysters, clams, mus- 


Salmon oil 


| teaspoonful 


Salmon 


Canned 


Mil k Evaporated 


Irradiated 4 oz. 


Milk Fresh ees 
Vitamin D 8 oz. 

Liver mes 
Beef 2% 02. 

Egg _, = 
Whole | medium 


Butter 
{ square G 





Fic. 112. Sources of vitamin D. Fish is the richest source of vitamin D. (Philadelphia 
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are counted a delicacy. Of these, shad 
roe may be obtained in both fresh and 
canned form. The roe of the sturgeon, 
which is known as caviar, is obtain- 
able in salted form. So-called fresh 
caviar is mildly salted and packed in 
tin or in glass. It is much more ex- 
pensive than the caviar which is more 
highly salted, packed in barrels for 
export and later canned. Caviar, which 
was once a common product in the 
United States before the American 
sturgeon was practically exterminated, 
is now imported from Russia. A 
small amount of inexpensive white- 
fish caviar is produced in the United 
States. In contrast with shad _ roe, 


sels and scallops; crustaceans include 
lobsters, crabs and shrimps. 

Like other seafoods, these are all 
valuable for their protein content, al - 
though they vary in the percentage 
composition, as will be seen by con- 
sulting the several tables which follow. 
Most shellfish are high in minerals; as 
a class they constitute a very valuable 
source of iodine. 


TYPES OF SHELLFISH 


OysTERS 


Oysters are among the most im- 
portant of the shellfish, as they are 
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COMPOSITION OF TYPICAL FISH 
=... Te 
Kind Water | Protein Fat Calories meer 
per cent | per cent| per cent] per Lb. | P& 
Gm 
CC 
LOW IN FAT 
et nec Oe ee De 
ea Pa ee i 77 21 2 102 463 
ne ee ee 83 17 Tr. 68 309 
Mlown dered). i455. seis x 83 15 1 69 322 
BOO 9.56 san x cali 82 17 Tr: 68 309 
POR eeG ae ee es. 80 19 1 85 386 
ATONE: DTOOKS s; ones... 78 19 2 94 427 
HIGH IN FAT 
BOSS cota pie sees © 68 24 7 159 PH) 
RAGETING perth! do eact a dons 73 19 7 139 631 
MT ACKErG!. igs teks 35-2 68 19 12 184 835 
Salmon, Pacific......... 63 17 17 IHD 1,003 
BORA WET LU es tek pet 70 19 10 166 754 
White: Fishes cag. e605..1, 70 23 7 155 704 
PROXIMATE COMPOSITION OF SHELLFISH 
. Carbo- Calories 
be Water | Protein Fat Calories 
Description hydrate per 100 
per cent | per cent | per cent per cent per Lb. Gui: 
Clams, long and round.... 80 14 2 2, 82 372 
BEERS) PLAN. eh a. ie: 80 16 2 1 86 390 
Pe Ey ee 79 16 2 1 86 390 
NN ee ccne 2 as aee 77 14 2 5 94 427 
Oysters....... es). 80 10 2 6 82 372 
RIB Fe du hE HNE caste het 80 15 fi ih 3 72 327 
ae ere eer ee 78 18 1 1 85 386 








often used in the invalid’s diet. They 
are grown abundantly in shallow salt 
water along the shores of the United 
States. Two thirds of the world’s sup- 
ply of oysters are grown in the United 
States. 

The market season for oysters opens 
the first of September and closes the 
first of May. They are not a desirable 
article of food during the summer, 
which is the spawning season. This 


season varies in different localities, 
but covers a period of from four to 
six weeks. After harvesting, oysters 
should be kept alive until required 
for use in a cool, damp place. They 
should be placed with the large side 
of the shell down and sprinkled with 
salt water. Care should be taken that 
each shell is reached by the water. 
Among the best-known varieties 
are blue points, lynnhavens, rock. 
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aways, saddle rocks, shrewsburys, etc. 
Such names formerly indicated the 
locality in which the oysters were 
grown, but this no longer holds, the 
name generally denoting merely the 
size of the oyster. For example, the 
name blue point is now given com- 
monly to oysters not exceeding 2 or 
214 inches in length. 

Oysters are especially valued for 
their iron, copper and iodine content. 
They also contribute some calcium 
and phosphorus and fair amounts of 
the B complex and vitamins A and 
C. The use of oysters is sometimes 
recommended in the diet for per- 
nicious anemia. As the caloric value 
is low, oysters are used in the general 
diet particularly on account of their 
flavor and their digestibility. Raw 
oysters rank first on this count. When 
cooked, the cooking period should 
always be short to avoid toughness. 

Oysters may be contaminated by 
water polluted by sewage. The water 
in which oysters are grown should be 
examined frequently to ensure the 
safety ot the output. Oysters may also 
become contaminated in the process 
of shucking or shelling, because of 
improper handling. Stiles found enor- 
mously greater numbers of bacteria in 
shelled than in unshelled oysters. 
Since typhoid organisms have been 
found in oysters, after even eight 
weeks of cold storage, cooking is a 
necessary precaution, unless the oyster 
beds are supervised and examined reg- 
ularly, as is customary under the laws 
of a number of coastal states. The tem- 
perature at which oysters are cooked, 
however, is usually sufficient to de- 
stroy pathogenic bacteria. 

Oysters in the shell may be served 
raw, broiled or baked, and out of the 
shell stewed, creamed, scalloped, fried 
and roasted. In choosing oysters those 


with tightly closed shells should be 
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selected. The oysters should have a 
good odor, should not be ropy or 
slimy, and should not be “bloated” by 
placing them in fresh water. 


CLAMS 


Clams rank next to oysters in popu- 
larity. They are of two kinds, hard 
and soft shell. They are found just 
below the surface of sand and mud at 
low tide and are dug with shovel and 
rake. The long soft-shelled clams are 
found abundantly on the New Eng- 
land coast. The round hard-shelled 
clams, called quahaugs, are found 
from New York to Florida. The very 
small round clam is known as the 
little neck. 

Clams are most abundant during 
the closed oyster season. Little neck 
clams are served raw and often take 
the place of blue points on hotel and 
restaurant menus. They do not differ 
much from oysters in food value. 

Clams are lower in minerals and 
vitamins than oysters. 

Quahaugs or large clams are used 
for chowder, broth and frying. Soft- 
shelled clams are boiled, steamed and 
used in chowders. In choosing clams, 
those with unbroken shells should be 
selected. If open, they should close 
quickly when touched and have a 
good odor. The sanitary precautions 
given for oysters should apply to 
clams, mussels and scallops. 


MussE.s 


Mussels are not generally used for 
food in the United States, but are used 
extensively in France, Holland and 
England. They are found in both 


fresh and salt water. 


SCALLOPS 


Scallops, like oysters, are bivalves, 
but only the muscle which opens and 


closes the shell is used for food. Two 
types of scallops are found in the 
waters of the Atlantic and the Gulf 
of Mexico. Those which are found in 
shallow waters are smaller and more 
tender than the deep-sea scallops. Scal- 
lops are sold by the quart or pound 
and may be broiled, fried, baked or 
used for chowder. They have a com- 
paratively high mineral and vitamin 
content. 
LogsTERS 


Lobsters are Salt-water crustaceans 
and are found in Atlantic waters from 
Newfoundland to New Jersey. They 
are most plentiful in summer. The 
average lobster of the present day 
weighs only about two pounds, one 
half of which is edible. Lobsters have 
a dark-greenish hard shell which turns 
red during cooking. 

Live lobsters heavy for their size 
should be chosen. There should be an 
active, quick response to touch. After 
boiling, the tail should spring back 
when straightened out. This test 
shows that the lobster was alive be- 
fore cooking. Lobsters may be served 
boiled, baked, creamed or broiled. 

Frozen crawfish, known as lobster 
tails, from South Africa and the West 
Indies is also available in some mar- 
kets. 

Crabs 


Several types of crabs are found 
along the Atlantic and the Pacific 
coasts. Soft-shelled crabs are small At- 
lantic crabs which have shed their 
shells. They are usually cooked whole. 
The meat of the hard-shelled crab 
is usually picked after boiling and 
shipped packed in ice or canned. Most 
of the canned crabmeat comes from 
the large crabs of the Pacific Ocean, 
although some is now coming from 
Atlantic waters. Crabmeat supplies a 
fair amount of minerals and vitamins. 
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SHRIMPS 


Shrimps from Southern waters, 
which are used commonly, actually 
belong to the prawn family. True 
shrimps are found to some extent 
along both the Atlantic and the 
Pacific coasts. A large amount of the 
tail meat of the Southern shrimp is 
canned and furnishes the principal 
supply. In this form shrimp is used 
for salads, cocktails and luncheon 
dishes. Shrimps rank next to oysters 
in mineral content and supply some 
vitamins. By reference to the table of 
composition of shellfish, it will be 
noted that they are all of approxi- 
mately the same composition, varying 
in fuel value from 335 to 435 calories 
per pound. They are low in fat and 
contain from 10 to 17 per cent pro- 
tein. 

Shrimps may be fried, scalloped or 
creamed. Canned shrimp, as already 
mentioned, is used largely in making 
salads. 


OTHER FOODS GROUPED 
WITH FISH 


Turtles. Both fresh- and salt-water 
turtles are used. The green turtles 
grow to an enormous size, some 
weighing from 50 to 100 pounds. 
They are used principally for making 
soups, some of the flesh being in- 
cluded in the soup. No work has been 
done on the vitamin or mineral con- 
tent. 

Terrapins. Terrapins are found in 
fresh and salt water and are shipped 
from the South packed in seaweed. 
They are in season from November to 
April. Like the lobster, they are 
cooked alive. Because of the scarcity 
of terrapin and the increased cost 
(from two to seven dollars each), they 
are used very little. The diamond- 
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back terrapin is the most famous 
variety. Only the female is used for 
food, the choicest or “full cow” ter- 
rapin containing eggs. Terrapin is 
prized for its delicate flavor and is 
easily digested. 

Frogs’ Legs. Frogs’ legs are utilized 
in some parts of the United States, 
only the hind legs being eaten. They 
are easily digested and have a very 
delicate flavor, much like the white 
meat of chicken. They are served 


broiled or fried. 


DIGESTIBILITY 


Fish, in general, is easily digested 
because of its short and tender muscle 
fibers. The controlling factor of di- 
gestibility as far as fish flesh is con- 
cerned is its fat content; in the richer 
varieties the fat delays food passage 
through the stomach, which may be 
an important consideration in some 
dietary conditions. If fish low in fat 
is desirable, charts of “approximate 
composition” may be consulted. The 
method of preparation may also be a 
factor in digestibility, especially when 
fat is not well tolerated. 

Shellfish vary greatly in the rapidity 
with which they are digested. Oysters 
are among the most valued foods for 
the invalid because they digest easily. 
Lobster is seldom used in the invalid 
diet because of the coarseness of the 
meat and the strong flavor. Other 
shellfish are usually well tolerated, 
although there may be allergies 
toward one or more of the members 
of the shellfish family and occasionally 
to other types of fish as well. 


PLACE IN THE MENU 


Fish and shellfish may be used to 
advantage in the invalid’s diet if the 
patient likes this type of food. The 


texture of fish is so tender that it may 
be introduced as soon as solid food is 
allowed. Fish such as salmon and 
shad, whose flesh contains fat, is some- 
times reserved for later use. Oysters 
are used more than any other shell- 
fish, although clams, crabmeat and 
shrimp will offer a desirable variety 
during the latter part of convalescence. 
Lobster may have a place on a tray 
prepared for a convalescent patient 
under no dietary restrictions. 


SELECTION AND CARE OF 
FISH 


Fish is offered on the market today 
in a number of different forms. 
Coastal cities and regions bordering 
on the Great Lakes are well supplied 
with fresh fish, which is carefully 
packed in ice for distribution. Fish 
frozen quickly near its source is kept 
in cold storage until there is a demand 
for it. In addition, fish fillets packed 
in cartons before freezing are avail- 
able in many markets. Frozen fish 
should not be defrosted until just be- 
fore it is to be used. When this is 
done at market, the test for frozen, 
as well as for fresh, fish should be frm 
flesh and lack of a strong odor. Fish 
should be stored in a covered utensil 
in the refrigerator. When frozen fish 
is bought in cartons of family size, it 
should be allowed to thaw on the shelf 
of the refrigerator or at room tem- 
perature for a number of hours, then 
cooked promptly. Cartons which ar- 
rive in the home kitchen frozen hard 
may be stored in the freezing unit of 
the refrigerator for a few hours until 
required. Canned fish should be stored 
in a dry cool place, and the cans 
should not be opened until just before 
the fish is to be used. Quantities of 
fish are still prepared for shipping by 
the oldest methods of food preserva- 
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tion—drying, smoking, salting and 
pickling. By such methods fish will 
keep in good condition a long time. 
Fish so treated is generally purchased 
at store when it is to be used, although 
it may be kept at home when good 
storage conditions are available. 


FISH RECIPES 


The general rule for cooking fish 
may be summed up in one sentence: 
Short cooking just before serving is 
most important. This rule is particu- 
larly applicable in the case of broiled 
and pan-broiled fish, which after cook- 
ing dries out quickly. The test for 
cooking is simple. When tried with a 
fork, the flesh should flake. Sliced or 
quartered lemon is the chosen garnish 
for fish, both for appearance and 
flavor. If a sauce is used, it should be 
flavored either with lemon or some 
other pungent ingredient. 


Fish, Baked Fillets 


Procedure: Wash fish fillet and wipe 
with cloth. Dip in milk, sprinkle with 
salt and roll in fine, dry bread crumbs 
or rolled cornflakes. Place in a small, 
greased baking pan, sprinkle with melted 
butter or salad oil and bake in a very 
hot oven (500° F.) 10 minutes or until 
well browned. Serve with tartare sauce 
in a lettuce cup, if desired, and lemon 
quarter. 

To make tartare sauce: Mix | teaspoon 
finely minced olives or pickles and a few 
drops onion juice with 1 tablespoon 
mayonnaise. 


Broiled Fish 


Procedure: Wash fish thoroughly, wipe 
with cloth. Brush with melted butter or 
salad oil, sprinkle with salt and pepper. 
Place skin side down on well-greased 
broiler rack, broil 2 inches from heat 
from 10 to 15 minutes (until brown). 
The flesh should flake when tried with 
a fork. Serve with melted butter and 


sliced lemon. Allow 1 small fish or 1% lb. 
fish fillet for each serving. 


Pan-broiled Fish 


Procedure: Wash fish thoroughly and 
wipe with cloth. Roll in seasoned flour, 
corn meal or fine dry crumbs. Melt 1 
tablespoon butter or bacon fat in a small 
heavy frying pan and santé fish over 
moderate heat until brown on one side. 
Turn with a pancake turner and brown 
the other side. Allow from 8 to 10 min- 
utes for cooking. Dress with melted 
butter or minced parsley. 


Poached Fish (Boiled Fish) 


Ingredients: 


1 teaspoon butter 

1 teaspoon chopped celery 
1 teaspoon chopped carrot 
1 sliced onion 

1 peppercorn 

14 teaspoon salt 

1 teaspoon vinegar 

2 cups water 

¥4 pound fish fillet 


Procedure: Melt butter, add vegetables 
and cook 4% minute. Add seasonings, 
vinegar and water. Cover and bring to 
boiling point. Boil 5 minutes. Wash fish, 
tie in cheesecloth, place in water and let 
simmer from 20 to 30 minutes, until fish 
flakes when tried with a fork. Remove 
from cheesecloth and drain. Serve with 
egg, cheese or hollandaise sauce (see 
Sauces for Vegetables, p. 521) or chill 
and flake for use in recipes for creamed 
or scalloped fish (see p. 508). Yield: 1 


generous serving. 


Egg Sauce for Fish 


Ingredients: 

1 tablespoon butter or margarine 

1 tablespoon flour 

¥s cup fish stock 

14 cup sweet or sour cream 

2 teaspoons lemon juice 

\% hard-cooked egg 

1 teaspoon minced parsley 
Procedure: Melt butter or margarine in 
small saucepan, stir in flour. When well 
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blended, stir in the stock. Continue stir- 
ring over low heat until mixture thickens 
slightly. Add cream and stir until sauce 


boils. Add lemon juice and hard-cooked” 


egg white cut into pieces. Add salt, if 
needed. Reheat and pour over poached 
fish fillet. Sprinkle with sieved hard- 
cooked egg yolk and minced parsley. 

Note: Milk may replace the cream if a 
less rich sauce is desired. 


‘Creamed Fish 


Ingredients: 

144 tablespoons butter 

144 tablespoons flour 

\ teaspoon salt 

Pepper 

34 cup top milk 

¥ cup flaked fish 

Nutmeg 

1 tablespoon minced parsley or chives 
Procedure: Leftover cooked fish or 
canned tuna fish, salmon, crabmeat or 
shrimp may be used. Melt butter, stir in 
flour, salt and pepper. When well 
blended, add milk slowly, stirring con- 
stantly over low heat until the mixture 
thickens and boils. Add fish, nutmeg 
and more salt if necessary. One teaspoon 
lemon juice may be added if desired. 
Reheat, serve on toast or in patty shell. 
Sprinkle with minced parsley or chives. 
Yield: 2 servings. 


‘Creamed Fish with Mushrooms 


Procedure: Follow directions for creamed 
fish (see above), adding 2 tablespoons 
sliced cooked or canned mushrooms with 
the fish. 


Codfish, Creamed 


Ingredients: 

% cup salt codfish 

¥% cup cream sauce (p. 521) 
Procedure: Soak codfish in cold water 20 
minutes to remove some of the salt; 
drain. Cut in small pieces and combine 
with cream sauce, from which salt has 
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been omitted, and heat thoroughly. Yield: 
1 serving. 


Scalloped Fish 


Ingredients: 

2 tablespoons butter 

1 cup soft bread crumbs 

Y teaspoon salt 

Pepper 

2 teaspoons lemon juice 

¥% cup flaked cooked or canned fish 
Procedure: Leftover cooked fish or 
drained canned tuna fish or salmon may 
be used. Melt butter, add crumbs and 
stir with a fork until well mixed. Add 
salt, pepper and lemon juice. Arrange 
fish and crumbs in alterante layers in a 
small, greased baking dish. Bake about 
5 minutes in a hot oven (450° F.) until 
crumbs are golden brown. Yield: 2 serv- 
ings. 


SELECTION AND CARE OF 
SHELLFISH 


Great care must be taken in the 
handling and the preparation of shell- 
fish for shipment. Fresh lobsters, 
oysters and clams are packed in ice 
and shipped alive to market points. 
They are kept alive until purchased. 
Some crabs are handled in the same 
way; picked fresh crabmeat is often 
packed in cartons and shipped in ice. 
Shrimps (fresh but not alive) are 
packed in ice for shipment. Lobsters, 
crabs and shrimps are canned exten- 
sively; oysters are also canned to some 
extent, and recently clams have been 
put on the market in this form. Shell- 
fish are also preserved by means of 
the quick-freezing process. In this case 
the products are removed from the 
shells and frozen at a temperature far 
below zero. They are kept at a tem- 
perature below freezing during ship- 
ment and at market until sold. They 


must be used within a few hours of 
purchase. 


SHELLFISH RECIPES 


Creamed Oysters 


Ingredients: 
146 tablespoons butter 
1% tablespoons flour 
Y teaspoon salt 
Pepper 
% cup milk 
6 oysters 
1 tablespoon diced raw celery 


Procedure: Melt butter in a small sauce- 
pan, stir in flour, salt and pepper; stir 
in milk gradually and continue stirring 
over low heat until sauce thickens and 
boils. Add drained oysters and celery and 
cook over low heat about 2 minutes until 
edges of the oysters curl. Serve on hot 
toast or in patty shell; garnish with strips 
of pimiento or minced parsley. Yield: 1 
serving. 
Benned Oysters: 
Ingredients: 

6 oysters 

¥% tablespoon butter 

Salt 

Pepper 
Procedure: Drain the oysters, pour into 
hot dry saucepan and cook, stirring con- 
stantly until edges curl. Add butter and 
seasoning. Serve on toast. Yield: 1 serv- 
ing. 
eewoped Oysters 


Procedure: Follow directions for scal- 
loped fish (p. 508), substituting 6 raw 
oysters for the flaked fish. 


Baked Oysters Casino 


Ingredients: 
6 oysters, in shells 
1 tablespoon finely minced green 
pepper 
1 strip bacon, finely minced 
¥% tablespoon lemon juice 
Dash pepper 
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Procedure: Have raw oysters opened at 
market. Arrange on half shells on pie 
plate. Sprinkle each with minced green 
pepper, minced bacon, lemon juice and 
pepper. Bake in hot oven (450° F.) about 
10 minutes (until edges of oysters curl). 
Yield: 1 serving. 


Clams, Steamed 


Ingredients: 


1 pint clams 

¥% cup boiling water 

2 tablespoons butter, melted 

1 teaspoon lemon juice 
Procedure: Scrub clams with brush and 
wash under running water until sand 
has been removed. Place in kettle with 
boiling water, bring to boiling, cover and 
cook over low heat from about 12 to 15 
minutes (until shells open). Serve on a 
hot platter and cover with a napkin. Mix 
melted butter with lemon juice and pour 
into small cup. Strain clam broth into a 
bouillon cup. Yield: 1 serving. 


Scallops, Baked 


Procedure: Wash and drain % lb. scal- 
lops. Roll in seasoned fine dry bread 
crumbs. Arrange in small, greased, shal- 
low baking dish. Sprinkle with melted 
butter or with l-inch pieces cut bacon. 
Bake under broiler about 4 inches from 
moderate heat about 10 minutes. 


Scallops, Scalloped 


Procedure: Follow directions for scal- 
loped fish (p. 508), substituting 14 cup 
whole bay scallops or #2 cup cut sea 
scallops for the flaked fish. 


Shrimps en Brochette 


Procedure: Arrange cooked shrimps al- 
ternately with l-inch pieces bacon on 
metal skewer. Broil about 3 inches from 
heat for 5 minutes, until bacon is crisp, 
turning occasionally. Garnish with lemon 
quarter. Allow 4 or 5 shrimps for ] 
serving. 


510 
REVIEW QUESTIONS 


1. Compare fish and meat for food 
value and flavor. 


2. Name several types of fish that 


could be used when necessary to keep 
fat intake low. 
3. Which shellfish most commonly 


Food Selection and Preparation 


appear on the menu? Which are 
chosen most often for the convalescent 
diet, and why? 

4. Give the principles for the se!ec- 
tion and the care of fish. 

5. State the principles for cooking 


fish. 
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Vegetables 


Chapter Topics 


BOTANICAL CLASSIFICATION 

FOOD VALUE ~ 

DIGESTIBILITY 

CANNED VEGETABLES 

FROZEN VEGETABLES 

DEHYDRATED OR DRIED VEGETABLES 
PLACE IN THE MENU 


Under the term vegetables are 
grouped foods representing practically 
every part of edible plants, such as 
leaves, seeds and seed pods, flowers, 
roots, tubers and fruits. The realiza- 
tion that vegetables had an important 
contribution to make to the diet 
spurred research work in nutrition 
and resulted in their being classified 
under four of the Seven Basic Food 
groups considered essential for daily 
use. Under Group 1 are listed all 
which have a characteristic green or 
yellow color. In Group 2, salad greens, 
cabbage and tomatoes are listed with 
citrus fruits. In the form of legumes, 
such as dried beans, peas and lentils, 
are vegetables in Group 5 with meat 
and other contributors of protein. The 
remaining vegetables are classified in 
Group 3 with fruits other than citrus 
and tomatoes. In addition to their nu- 
tritive quality, vegetables are valued 
because of the variety they give to the 
diet through texture, flavor, odor and 
color. (See Chap. 2.) 
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PREPARATION AND COOKING 
GENERAL RULES FOR COOKING 
TIME TABLE FOR COOKING 

DRESSINGS 
FLAVORED BUTTERS 
SAUCES 

MISCELLANEOUS RECIPES 





BOTANICAL CLASSIFICATION 


Botanically vegetables fall into dif- 
ferent classifications according to plant 
structure. This does not, however, in- 
dicate in general their nutritive value. 

Leafy Vegetables. The leafy vege- 
tables—often called green vegetables— 
contain less than 10 per cent of solid 
matter. Outstanding members of the 
group are spinach, cabbage, Brussels 
sprouts, lettuce and greens of all sorts. 

Stem Vegetables. Celery, asparagus, 
leeks and rhubarb are classed as stem 
vegetables, although rhubarb is gen- 
erally considered a fruit because of 
the need of sugar in its preparation 
and because of the way in which it is 
used in the menu. Kohlrabi is a com- 
bination of stem and root. 

Roots and Tubers. Vegetables which 
grow underground are classified as 
roots and tubers. Of these, beets, car- 
rots, salsify, turnips, sweet potatoes 
and parsnips are true roots. White po- 
tatoes, Jerusalem artichokes and pea- 
nuts, the last used almost entirely as 
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nuts, are tubers or underground stems. 
Onions are actually bulbs. 


Flower Vegetables. Cauliflower and- 


broccoli are examples of the flower 
type of vegetable. The tips of aspara- 
gus are flower buds. Brussels sprouts 
might be classified as a flower or as a 
leafy vegetable. 

Fruits Classed as Vegetables. Vege- 
tables which are essentially the fruits 
of the plants are tomatoes, peppers, 
cucumbers, squashes, pumpkins and 
eggplants. 

Seeds and Seed Pods (Legumes). 
Peas, beans and lentils are classified 
as legumes. All are found in seed 
form, encased in pods. Both pods and 
seeds of young beans are eaten in the 
form of snap beans. Peas and some 
beans are shelled and used as green 
vegetables. In dried form, peas, beans 
and lentils are largely used and, un- 
like other vegetables, serve as a meat 
substitute on account of their high 
protein content. Soybeans, which are 
high in both protein and fat, differ 
from other legumes. Grains which are 
used for flour and other cereal prod- 
ucts are also seeds. 

Edible Fungi. The fungi are plants 
characterized by an entire lack of 
chlorophyll, the green coloring matter 
which enables plants to make food 
from the carbon dioxide of the air. 
The edible varieties are commonly 
known as mushrooms; the inedible are 
popularly called toadstools, especially 
the injurious ones, many of which 
are extremely poisonous. Recent re- 
search as to the food value of culti- 
vated mushrooms shows that they 
contain protein similar to the gliadin 
of wheat. They provide appreciable 
amounts of copper and iron and sev- 
eral fractions of the B complex. 
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FOOD VALUE 


In general, vegetables are valued 
more highly for their vitamin contri- 
bution than for their other nutrients. 
They differ greatly in this respect, but 
almost all vegetables supply vitamin 
A, ascorbic acid, riboflavin and niacin 
in amounts large enough to be in- 
cluded in vitamin tables. Green and 
yellow vegetables are the best sources 
of carotene, the provitamin A. First 
on such a list are dandelion greens, 
carrots, turnip greens, spinach, sweet 
potatoes, kale, beet greens, collards 
and mustard greens. Next in order 
come winter squash, broccoli, chard, 
lettuce, tomatoes, asparagus, green 
peas and string beans. (See Fig. 18, 
Chap. 8.) White celery and peeled cu- 
cumbers are lacking in this vitamin, 
but Pascal celery when it has been 
studied will probably be found to be 
as rich as its color would indicate, 
and it is already known that unpared 
cucumbers supply vitamin A. 

Vegetables in general are a more 
important source of ascorbic acid than 
has been recognized, as almost all con- 
tribute at least a small amount. The 
tomato is the most important source, 
not only because of its natural high 
content but because this is not de- 
stroyed by the canning process. Be- 
cause tomatoes are used so much, they 
are more important in the meal plan 
than some other vegetables which are 
not eaten daily but which may rate 
higher in ascorbic-acid content. The 
best contributors in order of ascorbic 
acid content are turnip greens, green 
pepper, broccoli, kale, mustard greens 
and Brussels sprouts. Cauliflower, 
spinach and cabbage come next in 
order. Potatoes, white or sweet, while 
less high in vitamin C than some of 
the other vegetables, are used in such 
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quantities that they add materially to 
the total of the day. This is also true 
of lettuce and other salad greens when 
they are used often. (See Fig. 21, 
Chap. 8.) 

As can be seen by consulting Table 
1, Part Four, and figures in Chapter 8, 
vegetables supply varying amounts of 
thiamine, riboflavin and niacin of the 
B complex group. Again greens are 
high on the list as a source. Peas and 
potatoes also rate well. Even when 
amounts are small, vegetables as a 
class play a part in the accumulation 
of the daily total of the B complex. 

Vitamin Loss in Cooking. The 
losses of vitamins in the cooking of 
vegetables are exceedingly variable, 
depending upon the type of vegetable 
and the method of cooking. Further- 
more, available data are meager and 
difficult to evaluate. The per cent of 
loss may be materially reduced by 
cooking in little water only until done 
and by using the cooking water. To 
give some idea of the losses to be al- 
lowed for, even when preferred meth- 
ods of cooking are used, the following 
general estimates have been derived 


from the Food and Nutrition Board ! 
figures. (For the vitamin content of 
raw vegetables and some cooked fig- 
ures see Table 1, Part Four.) 

Mineral Content. The mineral con- 
tent of vegetables is significant in the 
diet. The calcium, the phosphorus and 
the iron make them as a class useful 
contributors to the specific needs of 
the body for these minerals. At the 
same time, the alkaline residue which 
they leave after digestion and absorp- 
tion tends to balance the acid residue 
of meats and cereals and thus aids 
in maintaining the neutrality of the 
blood. Reference to Table 1, Part Four, 
will show that legumes—under which 
heading are included dried beans and 
peas and lentils—have particularly 
high mineral value. This will, of 
course, be reduced per serving after 
they have been soaked and cooked, but 
they are still good sources. Potatoes, 
because they are eaten so often, make 
a larger contribution of minerals than 
their analysis shows. 


.1 Food and Nutrition Board, Table of Vita- 
min Losses in Cooking, 1944. 


AVERAGE VITAMIN LOSSES IN THE COOKING OF VEGETABLES 
(Per cent loss includes dissolved plus destroyed) 


Vegetable Type Carotene 
OF a 20 
Other green types (Broccoli, 
MODRIRCRO sore as weg ee: 10 
Yellow types (carrots, sweet 
DAEOEE) co settitin deo es 10 
White potatoes 
ROMMEL GG «5B cri-alt Meo Meets 2 
MO ds) AE he x oo cee ae 
TORE Ao etn ew od srin s 
Beans and peas . 
Sheet OF TOZEIY. fos oa eh 2 > tS 
NONE, oo’ S ievet huts eer By 45 








Thiamine | Riboflavin) Niacin eee 

25 25 25 45 
10 20 15 25 
25 15 15 
20 25 20 20 
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50 
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Leafy green vegetables are naturally 
high in mineral content, but not all of 
this is available. Knowledge of the 


availability is at present inadequate. 


The utilization of the calcium de- 
pends upon the amount of oxalic acid 
present. While greens score well in the 
case of iron, it may be only partially 
available. The mineral content may be 
influenced by the type of soil in which 
vegetables are grown. This is illus- 
trated particularly in the case of iodine 
(see Chap. 7). When vegetables are 
cooked, there may be some loss of 
minerals in the cooking water. This 
is another reason why a minimum 
amount of water should be used and 
the vegetable liquor either served with 
the vegetable or used in a sauce. 
Protein is to be found in the dried 
legumes in a quantity which qualifies 
them as a substitute for animal pro- 
tein. However, its quality is not so 
high, and it is not so well utilized in 
the body. Soybeans are in a somewhat 


different classification as their caloric 
value is chiefly in the form of protein 
and fat, and they are almost starch- 
free. The quality of the protein is 
good and its comparative value is be- 
ing studied further. While the per- 
centage value of the protein in most 
fresh vegetables is not high, it is 
enough to be considered. According 
to Sherman,? “... they show as 
much or more of their total calories 
in form of protein as is customary or 
desirable in ordinary dietaries.” 
Caloric Value. The caloric value of 
vegetables is generally in ratio to water 
content. The range in value is from 
young fresh greens through potatoes 
to dry legumes. Except in the case of 
the legumes, which are comparatively 
high in protein as well as in carbo- 
hydrate, the caloric contribution is 
generally supplied by the starch con- 


2 Sherman, H. C., and C. S. Lanford: An 
Introduction to Foods and Nutrition, p. 130, 
New York, Macmillan, 1943. 





Fic. 113. A vegetable plate showing a golden sweet potato or yam with delicate 
white cauliflower. 
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tent, in which potatoes are particu- 
larly high. A few vegetables, notably 
beets and sweet potatoes, are compara- 
tively rich in sugar. Certain young 
vegetables, such as peas and corn, 
have carbohydrate in the form of 


hemicellulose, which are useful as 
bulk in aiding peristalsis. It is often 
an asset to be able to introduce into 
the intestinal tract a sufficient amount 
of indigestible residue without unduly 
increasing the daily caloric intake. 


TRENDS IN CIVILIAN PER CAPITA CONSUMPTION 
OF VEGETABLES, UNITED STATES, 1909-43 
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Fic. 114. The per capita consumption of fresh vegetables, including melons, 
has increased about one-sixth since 1909 while the consumption of commer- 
cially canned vegetables more than doubled. On the other hand, per capita 
consumption of potatoes decreased about one-third during the period 1909-43 
and sweet potato consumption declined about one-fourth. 


sugar which changes to starch as the 
vegetables mature. Available carbohy- 
drate, which is the sum of starch, dex- 
trin and sugar, has been determined 
for many common vegetables, but data 
are still incomplete. The percentage 
of fat in vegetables is very low, except 
in the case of soybeans. 

Almost all vegetables contain large 
amounts of the nondigestible forms of 
carbohydrate known as cellulose and 


Recent research has shown that the 
food value of vegetables is dependent 
to some extent upon the type of soil, 
the methods of fertilization and the 
varying conditions of the season. Ex- 
periments are now being conducted 
with a view to improving growing 
methods, and it is hoped the result 
eventually will be the production of 
vegetables higher in vitamin and min- 
eral content than those available today. 
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New and better methods of packing 
and distributing are also under study. 
An adequate supply of vegetables 
gives to the diet what is called “the 
factor of safety” with reference to 
vitamins and minerals, but with the 
many variable conditions affecting 
quality, the vegetable content of the 
diet must be abundant in order to be 
adequate. 


DIGESTIBILITY 


The normal person can digest vege- 
tables easily. Tender young vegetables 
are often served raw as relishes or 
salads. To the standard list of salad 
vegetables, which include greens, to- 
matoes, cucumbers, celery, cabbage, 
onions and radishes, have now been 
added thinly sliced carrots, green pep- 
pers, turnips and flowerets of cauli- 
flower. However, discretion should be 
used in offering a convalescent patient 
salads and relishes of pungent flavor. 

Discretion should also be shown in 
serving cooked vegetables, as some 
which can be taken under conditions 
of normal health may cause distress 
during illness. 

Alvarez and Hinshaw,*® who made 
a survey of foods that gave distress to 
their patients, found that the follow- 
ing vegetables were frequently re- 
ported as causing “gas, belching, flatu- 
lence or distention”: Onions, cabbage 
(and other members of the cabbage 
family), radishes, dried beans, cucum- 
bers and lettuce. Others less frequently 
reported were melons, tomatoes, corn 
and peppers. Under certain conditions 
when roughage must be avoided, it 
may be necessary to serve vegetables 
in puréed form. The puréed vege- 
tables designed for feeding infants will 
be found a convenience in this case. 


8 Alvarez, W. C., and H. C. Hinshaw: 
J.A.M.A. 104:2053, 1935, 


CANNED VEGETABLES 


Canned vegetables provide out-of- 
season products which contribute prac- 
tically the same food value as cooked 
fresh vegetables. Canning factories are 
distributed throughout the country in 
the center of producing districts. The 
products are picked as soon as they 
have reached the proper stage and are 
taken immediately to the factories, 
where they are cleaned, prepared and 
packed at once into cans or glass jars, 
which are then subjected to pressure 
heat. The scientific methods used for 
the preservation of perishable foods 
guarantee that the products will be 
safe and wholesome. 


FROZEN VEGETABLES 


Quick-frozen vegetables are now 
widely accepted as equal or superior 
in food value to fresh vegetables other 
than those freshly picked from the 
garden. Ready as they are for cook- 
ing, they have proved a great con- 
venience. The distribution of commer- 
cial products has widened evesy year 
as dealers became convinced that it 
was worth while to purchase the re- 
frigerated equipment necessary for 
their storage. In large cities, stores 
which deal only in frozen products 
are increasing in numbers. Many 
towns offer locker facilities where 
green vegetables and other products 
may be frozen and stored at the neces- 
sary low temperature. There is an in- 
creasing use of the home freezer for 
this purpose by those who raise their 
own products. 

Frozen products, fresh and of good 
quality, prepared and packed properly 
for freezing, lose little of their natu- 
ral food value during storage at the 
proper temperature. 


DEHYDRATED OR DRIED 
VEGETABLES 


Dehydrating by some means of 
drying is the oldest method of pre- 
serving vegetables. Except in the case 
of the legumes such as peas, beans 
and lentils, this process had been 
superseded largely by canning and 
freezing until war demands for con- 
servation of space in shipment created 
a new interest in dehydrated products. 
Many research projects in the interest 
of preserving flavor, texture and vita- 
mins of vegetables and some fruits 
were undertaken with varying success. 
These products were known as dehy- 
drated foods in contrast with dried 
beans and peas. As with the latter, it 
is mecessary ‘to reconstitute them by 
soaking in cold water for a specified 
time before cooking. A method for 
anhydrating foods by a quick process 
is now being developed. This will 
allow the products to be reconstituted 
without soaking. 


PLACE IN THE MENU 


A well-rounded menu will have 
vegetables in some form at both mid- 
day and evening meals. Effort should 
be made to serve at least two vege- 
tables besides potatoes, one of them in 
raw form as a salad or relish. In the 
Seven Basic Food Plan one green or 
yellow vegetable is suggested for daily 
use. When a variety of such vege- 
tables is not available, a double por- 
tion of any leafy green vegetable in 
salad form may be used. 


PREPARATION AND COOKING 


Under modern conditions of grow- 
ing, shipping and distributing, almost 
all fresh vegetables can be found in 
market throughout the year, regard- 
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less of season. To supplement the 
fresh vegetables which are shipped 
from the South and the Far West to 
markets thousands of miles away and 
the local products which are in season, 
there are as well the quick-frozen 
vegetables, the quality and the price 
of which are stable throughout the 
year. In addition, there is an ever- 
increasing variety of canned vege- 
tables. With so much from which to 
choose there is no reason, except a dis- 
like of certain products, why the 
menu should not be varied daily so 
far as vegetables are concerned. 

As it may be important to introduce 
as many vegetables as possible, a preju- 
dice may sometimes be overcome by 
persuading the patient to taste a vege- 
table which has hitherto been refused. 
If the patient has been accustomed to 
overcooked cabbage, for instance, he 
may be surprised to find that he likes 
that crisp light-green or creamy-white 
vegetable which appears on his tray. 
On the other hand, one badly cooked 
vegetable may cause the patient to lose 
interest in this important asset to diet. 

The selection of vegetables for the 
invalid’s tray should be made with 
reference to the family meals. It is 
possible, however, to buy many vege- 
tables in small quantities and to pre- 
pare them especially for the patient. 

The care of vegetables in the home 
kitchen, for use in either raw or 
cooked form, is an important matter. 
The length of time which they will 
keep in good condition depends upon 
the type and upon the facilities for 
storage. Root crops, such as turnips, 
potatoes, carrots and beets, lose their 
ascorbic-acid content slowly, but they 
should preferably be kept in a dark, 
dry, cool place. Large vegetables, such 
as cabbage, squash and pumpkin, re- 
tain their vitamin content better than 
the leafy vegetables and the small ones 
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such as string beans. Vegetables such 
as peas and Lima beans should not be 
shelled until just before they are to be 
cooked if a large loss is to be avoided. 
All green vegetables show less loss 
under refrigeration than under room 
temperature. Experiments show that 
when stored in the refrigerator salad 
greens, celery, young carrots, peas, 
radishes, parsley, broccoli, cauliflower 
and tomatoes should be covered, while 
cucumbers, green and Lima beans, 
eggplant and summer squash may be 
left uncovered. 

For detailed directions for vege- 
tables to be served raw, see next chap- 
ter on salads and relishes. 

Vegetables should be washed thor- 
oughly to remove soil and traces of 
spray. Root vegetables should be 
scrubbed; asparagus, spinach and 





other greens should be washed under 
running water to remove sand. Vege- 
tables such as potatoes and carrots 
should not be pared or scraped until 
just before they are to be used. Peas 
and beans should not be shelled or 
corn husked until just before they are 
to be cooked. Outer leaves of caulli- 
flower and cabbage should not be re- 
moved until just before they are to be 
used. In soaking vegetables in salted 
water to draw out insects, only a few 
minutes should be allowed. Soaking 
should be done before cutting or 
shredding. A larger loss of vitamins 
occurs when vegetables are cut in 
small pieces. Grated carrots, for in- 
stance, lose vitamins more quickly 
than the sliced vegetable. 

When possible, vegetables should 
be cooked before they are pared or 


Fic. 115. A vegetable plate with baked potato, hot sliced beets, beet greens 
garnished with lemon, carrot strips and cottage cheese. 


scraped, although the longer the time 
necessary for cooking, the greater the 
loss of minerals and vitamins. Whole 
potatoes and carrots demand a longer 
time to cook than those which have 
been sliced. All vegetables should be 
cooked as short a time as possible, as 
long cooking destroys vitamins and 
changes flavor, color and texture. Only 
a small amount of water should be 
used when vegetables are boiled. 
There will be a very small amount 
of evaporation if the utensil is tightly 
covered and if cooking is done over 
low heat. A heat-proof glass pot will 
demonstrate this fact, although the 
same results are achieved by any type 
of saucepan when the cover really fits 
it. Only a small amount of salt will be 
needed, and this will be in proportion 
to the amount of water used. Cooking 
should be done over low heat, and if 
steam escapes between the pan and the 
cover, heat should be lowered further. 

The use of baking soda in the cook- 
ing of green vegetables has been 
frowned upon by nutritionists, be- 
cause an alkali such as soda is known 
to hasten destruction of the vitamins 
of the B complex and ascorbic acid. 
Good cooks have also objected to the 
use of soda because of the loss of natu- 
ral flavor and texture. Some research 
work done at the University of South- 
ern California showed that a very 
small amount of soda had no effect 
upon the vitamin content of peas 
cooked a minimum time which was 
shortened by the use of the soda. It is 
not known as yet whether other vege- 
tables react in the same manner. How- 
ever, the practice of adding soda is not 
recommended, because both in the 
home and in institutions, vegetables 
are apt to stand for a time before 
being eaten, and if left over and 
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warmed up the soda tends to increase 
vitamin losses and still further affect 
flavor and texture. 


GENERAL Ru.es FoR CooKinc 


1. Use just enough water to cover 
bottom of pan to a depth of 14 inch. 
Spinach and other tender greens need 
no water. 

2. Bring water to boiling point and 
add salt before vegetable is added. 

3. Cover and cook only until vege- 
tables are tender. 

4. Do not drain the vegetables of 
mild flavor after cooking, unless the 
liquid is to be used in the preparation 
of a sauce. 

5. Vegetables may be baked in 
tightly covered casseroles when the 
oven is being used for some other pur- 
pose. The time of cooking will be 
about one and a half times again as 
long as for boiling. 

6. Variations from the general 
rules: Whole cauliflower and whole 
cabbage should be placed head up in 
the utensil, and the amount of water 
should be increased to 4% inch. Broc- 
coli on the stem needs to be covered 
with water to retain color. The cut 
flowerets may be cooked in the same 
way as whole cauliflower. Bunched 
asparagus may be cooked in the lower 
part of the double boiler, the top be- 
ing used as a cover. The water should 
be increased to a depth of 2 inches. 
Corn on the cob will need water to a 
depth of an inch. 

7. The use of a small pressure 
cooker for cooking vegetables will 
shorten the time. Directions with the 
utensil should be used. 


Time TABLE FOR COOKING 


As vegetables differ in texture ac- 
cording to maturity, directions for 
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cooking time can only be approxi- 
mate. 


Vegetable Minutes 
Artichokes 

American or Jerusalem......... 15-20 

French or Globes ese eels 20-30 
VASNATASUS Gs anc oh cee eee as 15-20 
Beans 

Siting > «wai ssiesd. arate s 15-30 

Dain tea. ois eee eee 20-30 
Beetstternies cs keds car ieee 20-60 
Beet eréetss. ye rae eee, ee 
Broctoligti.ct 3 oe eee 15-25 
Brussels sprouts.:;. +. + Jas+-%=--. 10-20 
Gabba et rchcst novels oe oe eae oe 5-10 
Carrotsin nee toe at Geiser ee 15-30 
CBUnnOWeI acs se foe eeaae ead 10-30 
Celery ain oti) Aan ace eee ee 10-15 
(GOTT Gar wrton Cte dics tustchi vie ee 5-10 
CucumbersMit see ee ee eee 10-15 
Dandelion: greensi..c5 . ...«: ess» 10-20 
ESR RANG es Fie sede tutacd sia oer ae 10-15 
K.onitabis i<... Acetusinss pesos: 20-30 
IMOEDTOOINS 2 cio oc. Sash acetate 7-10 
RIRIR SD ides ong hte Sass entero aeoe 20-25 
Paso has) Pe ee ee 20-40 
PATRI So acl vs Ds ab ote 56a 08s be teas 30-50 
RCMB Reis esis chtate = <oe, we eee ean 8-15 
Potatoes 

White, ue. orcas cee oe 20-30 

Swoete.ca. oc acekliae ee 20-30 
SPINS, fy7.3. 4) s.< «Soe ee 6-10 
Squash 

DOTNET ee eae fe 10-20 

Winters pent S 2) a Riera ner 20-30 
AUST en eis itl Mer ned aoe tee 15-60 


GENERAL DiREcCTIONS FOR FROZEN 
VEGETABLES 


Frozen vegetables are packed in 
cartons, and if not to be used within 
eight hours should be placed in the 
freezing compartment of the refrig- 
erator, where they will remain solidly 
frozen. They need not be thawed be- 
fore cooking. If they have thawed, no 
attempts to refreeze them should be 
made. Quick-frozen vegetables may be 
cooked according to directions for 
other fresh vegetables. Place in boiling 
salted water, cover and continue cook- 
ing until tender. The time of cooking 
is generally a little shorter than that 
indicated for fresh green vegetables. 
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GENERAL D1RECTIONS FOR CANNED 
VEGETABLES 


As canned vegetables are already 
thoroughly cooked, they need only 
heating and dressing to make them 
ready for the table. The liquid from 
the can may be drained and boiled 2 
or 3 minutes in order to evaporate 
some of it. The vegetables may then 
be heated in this liquid. Canned toma- 
toes are of course an exception, as they 
are canned in their own juice. 


GENERAL D1iReEcTIONS FOR DRIED 
VEGETABLES 


Dried vegetables most commonly 
used are beans, peas and lentils. In 
some localities dried mushrooms are 
obtainable. Most dried vegetables need 
to be soaked before they are cooked. 
Any exception to this rule will be 
noted on the package and the time 
given for cooking. 


DRESSINGS 


Vegetables may be dressed with 
melted butter, brown butter or lemon 
butter, with cream or with a sauce. 
Butter and cream are used more often 
with vegetables than any other dress- 
ing. Vegetables cooked in a small 
amount of water need not be drained. 
When ready to serve, add 1 or 2 table- 
spoons butter or 2 tablespoons cream 
to each cup of cooked vegetable 
and reheat. For such vegetables as 
asparagus and broccoli the sauce often 
serves as a garnish and is poured over 
the vegetable just before it is served. 
Sauces of this type may be served in 
a separate dish if desired. 


FLAvorep ButTTERs 


The butter may be melted and 
combined with lemon juice to taste 
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before the vegetable is dressed. Spin- 
ach, string beans, cauliflower, broccoli, 
asparagus and beets may be dressed 
with lemon butter. Minced parsley 
may be added with the butter for 
dressing potatoes. Cut mint leaves may 
be used with peas. Butter may be 
browned slightly in a separate utensil 
and poured over such vegetables as 
cauliflower, broccoli or asparagus. A 
few grated dry bread crumbs may be 
browned in butter for dressing cauli- 
flower, broccoli; asparagus and onions. 


SAUCES 


Sauces should blend or contrast in 
flavor with the vegetable with which 
they are to be served. They must be 
smooth and not too thick. When 
made in a small quantity, a cream 
sauce may thicken more than is de- 
sired. In this case, a little more liquid 
may be added. A sauce should be 
served as soon as possible after prep- 
aration, but if for any reason it is not, 
it should be well beaten before being 
combined with the vegetable. 


Cream Sauce 
Ingredients: 

1 tablespoon butter 

2 teaspoons flour 

Y, teaspoon salt 

Dash pepper 

¥% cup milk or milk and vegetable 

stock 
Procedure: Melt butter in a small sauce- 
pan, stir in flour and seasonings. Stir in 
milk gradually and continue stirring over 
low heat until sauce thickens and boils. 
Yield: 3 servings. 

Note: Add extra seasoning according 
to vegetable. This may be minced pars- 
ley, minced chives or grated onion, finely 
chopped celery, grated carrot or lemon 
juice. For dressing potatoes or macaroni 
reduce flour to 1% teaspoons. 


Cheese Sauce 
ST 


Procedure: Follow directions for cream 
sauce. When sauce has thickened stir in 
2 tablespoons grated cheese. 


Chestnut Sauce 


Procedure: Follow directions for cream 
sauce. When sauce has thickened add 2 
tablespoons cut roasted chestnuts. 


Quick Hollandaise Sauce 


Procedure: Follow preceding directions 
for cream sauce. When sauce has thick- 
ened combine 2 teaspoons lemon juice 
with 1 slightly beaten egg yolk and 1 
tablespoon butter and add to sauce, stir- 
ring constantly. 


Hollandaise Sauce 
Ingredients: 
1 egg yolk 


1 teaspoon lemon juice 
Y cup butter 


Procedure: Place egg yolk in a very small 
saucepan, add lemon juice and mix thor- 
oughly. Add half the butter, hold sauce- 
pan over a larger pan containing hot, 
but not boiling, water, and stir vigor- 
ously until butter is melted. Add remain- 
ing butter, continue stirring until butter 
is melted and sauce begins to thicken. 
Remove from heat at once. Yield: 2 serv- 
ings. 


Rich Cheese Sauce 


Ingredients: 

16 cup processed cheese 

2 tablespoons cream 

¥ teaspoon paprika 
Procedure: Processed cheese comes in 
package form under various brand names 
and melts easily. Combine cheese, cream 
and paprika in a small saucepan, stir 
over very low heat until cheese is melted. 
This recipe may be useful in allergic 
conditions when neither flour nér milk 
is allowed. Evaporated milk which can 
sometimes be taken when there is an 
allergy toward fresh milk may replace 
the cream. Yield: 3 servings. 
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Creamed Mushrooms 
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Ingredients: 

1 cup (%4 Ib.) mushrooms 

1 tablespoon butter 

2 teaspoons flour 

\ teaspoon salt 

Pepper 

16 cup top milk 

\ teaspoon onion juice 
Procedure: Wash mushrooms. Remove 
stems and slice, discarding tough ends. 
Peel mushrooms if necessary. Young, 
tender mushrooms need not be peeled. 
Slice caps or leave whole. Melt butter in 
small frying pan, add mushrooms and 
cook over low heat about 3 minutes 
(until tender), stirring occasionally. Stir 
in flour, salt and pepper. Stir in milk 
gradually and continue stirring over low 
heat until mixture thickens and_ boils. 
Add onion juice. Serve on hot toast or 
in croustades (p. 548). Yield: 1 liberal 
serving or 2 small servings. 


Sautéed Mushrooms 


Ingredients: 

1 cup (4 lb.) mushrooms 

114 tablespoons butter 

¥ teaspoon salt 

Pepper 
Procedure: Prepare mushrooms accord- 
ing to directions in preceding recipe. 
Melt butter in small frying pan, add 
mushrooms and cook over a low heat 
about 3 minutes (until tender), stirring 
occasionally. Season with salt and pep- 
per and serve on hot toast. One teaspoon 
minced onion may be cooked with the 
mushrooms. Yield: | liberal serving. 


Buttered Onions 


Procedure: Wash and peel 4 white 
onions. Melt | tablespoon butter in small 
heavy saucepan, add onions, cover and 
cook over low heat about 20 minutes 
(until onions are tender). No seasoning 
is needed; the flavor of the onions will 
be sweet and delicate. Yield: 1 serving. 
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Baked Potatoes 


Procedure: Wash and scrub | medium- 
sized or large potato. Grease skin lightly 
with butter or other fat. Bake on rack of 
moderately hot oven (425° F.) from 40 
to 60 minutes, until potato is soft when 
pressed with a towel. Remove from oven, 
break skin open, put a pat of butter in 
opening, sprinkle with paprika and serve 
at once. If there is to be a delay in serv- 
ing it, cover with cloth and keep in 
warm place. 


Baked Potatoes, Stuffed 


Procedure: Bake potato according to di- 
rections in preceding recipe. Remove 
from oven, cut slice from side, scoop out 
contents with a teaspoon and put through 
ricer. Add 1 tablespoon butter and 
enough hot milk to give a creamy con- 
sistency. Add salt and pepper to taste, 
beat until fluffy and pile lightly in potato 
shell. Return to hot oven (450° F.) and 
bake about 10 minutes (until lightly 
browned). Yield: 1 serving. 


Mashed Potatoes 


Procedure: Scrub 2 medium-sized or 1 
large potato. Boil in salted water until 
tender. Drain, peel and put through 
ricer. Add 1 tablespoon butter and 
enough hot milk to give a creamy con- 
sistency. Add salt and pepper to taste, 
beat until fluffy and serve at once. Yield: 
1 serving. 


Stewed Potatoes 


Ingredients: 

1 tablespoon butter 

44 cup diced cooked potatoes 

34 cup top milk 

Salt, pepper 

1 teaspoon minced parsley 
Procedure: Melt butter in small heavy 
frying pan, add potatoes and stir over 
low heat until butter is absorbed. Add 
milk and cook over low heat about 10 
minutes until mixture is thick. Add more 
milk if necessary. Season to taste with 
salt and pepper. Sprinkle with parsley. 
Yield: 1 serving. 
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Spinach 


Procedure: Remove roots and _ other 
leaves with sharp knife, place in pan and 
allow water from faucet to run over 
leaves. Remove leaves to another pan and 
repeat process until no sand accumulates 
in the bottom of the pan. Cook in cov- 
ered utensil without extra water. When 
tender, dress without draining or drain 
and reserve liquid for soup. Cooked 
spinach may be chopped before dressing 
with butter, cream or French dressing or 
cream sauce. 

Note: Other greens may be prepared in 
the same way, a little water being added 
with the less tender green. If patient 
must avoid oxalic acid, spinach should 
be cooked in plenty of boiling water. 


Baked Squash 


Procedure: Wash 1 small acorn squash 
and place in small baking dish. Add 
water to the depth of 44 inch and bake 
in a moderately hot oven (400° F.) about 
30 minutes (until skin is tender). Re- 
move from oven, cut in half, remove 
seeds, dot with butter and sprinkle with 
salt and pepper. Yield: 2 servings. 


Baked Tomatoes 


Procedure: Wash | medium-sized tomato 
and cut in half. Arrange halves in bak- 
ing dish and sprinkle with salt, pepper, 
sugar, minced onion and chopped parsley. 
Dot with butter or small pieces of bacon 
and bake in moderate oven (350° F.) 
about 25 minutes (until tender). Yield: 
1 serving. 


Broiled Tomatoes 


Procedure: Prepare tomatoes according 
to directions in preceding recipe. After 


seasoning, cover with soft buttered bread 
crumbs. Broil about 3 inches from me- 
dium heat until crumbs are browned. 
Yield: 1 serving. 


Stewed Tomatoes 


Procedure: Wash and peel 2 medium- 
sized tomatoes, cut in quarters and put 
in small saucepan. Add 1 slice onion and 
salt, pepper and sugar to taste. Cook over 
low heat about 10 minutes and add 1 
tablespoon butter. One half cup of crou- 
tons (p. 548) may be added just before 
serving. One cup of canned tomatoes 
may replace the fresh tomatoes. Yield: 1 
serving. 


REVIEW QUESTIONS 


1. How has the contribution which 
vegetables make to the diet been rec- 
ognized? Is the botanical classification 
an indication of food value? 

2. What are the most valuable con- 
tributions vegetables make to the diet? 
List the vegetables in order of ascorbic 
acid content. 

3. Discuss the losses of vitamins 
from vegetables due to cooking. 

4. Compare the nutritive contribu- 
tions of fresh, canned and frozen vege- 
tables. 

5. What care should vegetables be 
given in the home kitchen? In stor- 
age? In preparation for cooking? 

6. Give the general rules for cook- 
ing vegetables and the reasons for the 
accepted method. 
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Chapter Topics 


LEAFY VEGETABLES IN SALADS 
OTHER SALAD VEGETABLES 
SALAD COMBINATIONS 

SALAD DRESSINGS 


The term salad now covers in- 
numerable combinations of vegetables, 
fruits and other food materials which 
are served crisp and cold with a 
dressing. 

Salads may be divided into two 
classes. In the first are those which act 
as appetizers or savories. Except for 
the dressing served with them, they 
have little fuel value but are important 
from the point of view of minerals 
and vitamins, in which raw fruits and 
vegetables are particularly high. (See 
Chaps. 41 and 47.) In the second are 
those of high nutritive value and pro- 
tein content from fish, meat, eggs, 
cheese and nuts which are combined 
with lighter fruits and vegetables. The 
latter may be used as the main course 
for luncheon, but they seldom appear 
on the dinner table. 

A mixed green salad may be served 
on a chilled plate or in a chilled bowl. 
Small wooden salad bowls are now 
obtainable. The dressing may be 
served in a small pitcher and com- 
bined with the salad after the tray 
has been taken to the patient’s room, 
or the dressing may be mixed with 


SALADS AND RELISHES IN THE MENU 
PREPARATION OF RELISHES 

RECIPES FOR SALADS 

RECIPES FOR SALAD DRESSINGS 





the greens just before the salad is put 
into the bowl. 

Salads made of mixed vegetables 
and of fruits garnished with salad 
greens may be served on a salad plate. 

Mayonnaise should be placed on 
top of a mixed vegetable or a fruit 
salad rather than mixed with it. 

The term relish is used to describe 
raw vegetables such as celery, radishes, 
carrot strips and others which are 
served without a dressing. They may 
replace the salad or they may be 
served in addition with the soup or 
with the main course. For the invalid 
tray, relishes may be arranged on the 
bread and butter plate. 


LEAFY VEGETABLES IN 
SALADS 


The most popular and the most 
plentiful of the salad plants is lettuce, 
but there are many other delicious suc- 
culent leaves, which, when they can be 
obtained, may be used to take its 
place. The quality of lettuce which can 
be obtained all the year round in 
almost all sections of the country has 
improved enormously in the last few 
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years, for its growing popularity has 
given it a greater market value. 
Boston and iceberg lettuce, the most 
plentiful, are different in flavor and in 
texture, and equally satisfactory to 
serve as salads. Romaine, escarole, en- 
dive of both the curly and the Belgian 
type, and water cress are other greens 
which should be considered when 
they are in the market. The leaves 
of raw spinach and tender young 
Swiss chard, sorrel, field grass and 
dandelion greens are other sugges- 
tions. The choice is usually governed 
by taste and the grades which are 
available at the time the purchase is 
made. 

It has been the custom to discard 
the outer green leaves, which are not 
so tender and crisp as the inner 
bleached leaves. It has been shown, 
however, that these green leaves have 
a higher vitamin content, and where 
they are in good condition they should 
be used. Shredded for sandwiches or 
used as a basis for other ingredients, 
they are acceptable. Shredded lettuce 
sandwiches usually prove attractive to 
children and invalids for luncheon. 

To prepare lettuce and other greens 
for serving, wash the heads, pulling 
the leaves apart, in several waters; 
shake off as much water as possible 
and place in a tightly covered con- 
tainer or a plastic bag, or wrap in a 
towel or sheet of cellophane or foil. 
Place in refrigerator in a cold place 
(but above freezing temperature) and 
allow to crisp for at least an hour. 
Greens will keep fresh and in good 
condition for a number of days under 
this treatment. 


OTHER SALAD VEGETABLES 


Cabbage is a favorite ingredient for 
salad. It is also often used by itself 
and when mixed with a cooked dress- 


ing is known as cole slaw. It may be 
served on bright green salad leaves or 
garnished with strips of green pepper 
or pimiento to add a note of color. To 
prepare, wash the head, remove outer 
leaves and immerse the head in cold 
salted water for a short time. Drain 
well before shredding. Cabbage should 
preferably be shredded just before it is 
to be used. 

Cucumbers are used as an ingredi- 
ent of a mixed green salad or they 
may be sliced and served with French 
or sour-cream dressing. Minced onions 
or chives are generally used in com- 
bination with cucumbers. To prepare, 
wash before placing in refrigerator. 
If chilled thoroughly, it is not neces- 
sary to crisp in salted water after slic- 
ing. Cucumbers may be served pared 
or unpared. 

Tomatoes are also used as an in- 
gredient of a mixed salad or they may 
be served in sliced form with a French 
dressing. Sometimes the whole tomato, 
from which some of the pulp has been 
removed, is stuffed with a mixed vege- 
table salad. To prepare, wash and 
place in the refrigerator to chill, or 
remove skins by plunging into boiling 
water before chilling in refrigerator. 
They may be cut in quarters or sliced 
and marinated in French dressing be- 
fore being chilled. 

Celery in diced form is often used 
as an ingredient in a salad. Until time 
to use, the partially trimmed stalks 
should be kept wrapped or covered in 
refrigerator. 

Carrots are becoming a favorite as 
an ingredient of a salad. Young car- 
rots, after the removal of part of the 
tops, should be covered and placed 
in the refrigerator. They should be 
scraped and cut just before they are 
to be used. Carrot strips are often 
used as a garnish for other salads. 
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Other Salad Ingredients. Finely cut 
sticks of yellow or white turnip, cauli- 
flower, green pepper and American 
artichokes in raw form are sometimes 
used in mixed salads. Many leftover 
cooked vegetables such as carrots, 
string beans, peas or cauliflower may 
also be used. Cooked spinach mixed 
with a well-seasoned French dressing 
may be pressed into small molds, 
chilled in the refrigerator and served 
on a bed of salad greens. 

Substitutes for Salads. Raw vege- 
tables may be served as relishes rather 
than in salads. This may be desirable 
when rich food must be avoided. 
Tender hearts of celery, crisp radishes 
and carrot sticks are most commonly 
used. Flowerets of cauliflower, strips 
of turnips and young scallions may 
also be used if allowed. 


LA 


SALAD COMBINATIONS 


The simplest and the best salads 
which will be most used in the diet of 
an invalid are the green leaves served 
with a dressing of some type. Where 
possible, variations in the kind of 
leaves served should be made. Ro- 
maine, endive of either type, or water 
cress should appear occasionally on the 
tray. Cabbage, if finely cut, may also 
be used and should find favor because 
it is the cheapest green vegetable dur- 
ing most of the year. A variation in 
the garnish, a ring of green pepper or 
pimiento, a brightly colored radish or 
a piece of beet shaped attractively will 
suggest variety, even when the basis 
of the salad is the same. 

Fruit Salads. When fruits are used 
for salad, care should be taken in 
their combination. Usually salads are 





Fic. 116. An attractive fruit salad combination. 


more appetizing when few varieties 
are used in the same combination. 
Grapefruit and white grapes with a 
cherry garnish, orange and date, or 
grapefruit and melon are more attrac- 
tive both to sight and to taste than a 
mixture of all of them. 

Heavier Salads. When the heavier 
salads are used as main dishes for 
lunch or supper, cheese and eggs are 
often recommended. Meat or fish, 
mixed with mayonnaise or boiled 
dressing, makes a combination which 
may be too rich for some patients. A 
stuffed egg, a mold of cottage or 
cream cheese accompanied by a mixed 
vegetable salad or by the green leaves 
alone, is usually well liked. A small 
amount of mayonnaise may be used 
as a garnish when it is allowed. 

Gelatin Salads. Gelatin combined 
with tomato or fruit juices provides a 
means of putting extra vegetables and 
fruits into the diet. Gelatin salads are 
usually liked and they give variety 
and attractiveness to the invalid’s tray. 


SALAD DRESSINGS 


French dressing is used more often 
for invalids than any other kind. This 
is a simple combination of oil, vinegar 
or lemon juice and seasonings. Olive 
oil is considered best for the prepara- 
tion of dressing, but some people do 
not care for its flavor. During World 
War II it was replaced entirely by a 
salad oil made from corn, cottonseed, 
peanuts or soy. These oils are gen- 
erally of bland flavor and have better 
keeping qualities than olive oil. Care 
must be taken to keep the oil as nearly 
airtight as possible and in a cool place. 
If the bottle is clear glass, keeping it 
in a dark place is an added precaution 
against rancidity. Rancid oil served 
even once by mistake may cause an 
invalid to refuse to take salad again, 
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and thus make it more difficult to 
introduce the proper amounts of fruits 
and vegetables into the diet. After 
the bottle or can has been used, the 
top should be wiped carefully. 

Oil is also an asset when a diet of 
high nutritive value is necessary. Min- 
eral oil should not be used in a salad 
dressing, as it prevents the absorption 
of vitamin A. Because it has no caloric 
value, it was often used in the prepa- 
ration of both French dressing and 
mayonnaise for the reducing diet. 
Salad dressing should be savory, but 
not over-seasoned with condiments, 
particularly for invalids. If vinegar is 
forbidden, lemon juice may be sub- 
stituted for it in most dressings. If oil 
is forbidden or not liked, lemon juice 
by itself or mixed with orange juice 
will give a desirable flavor. 

Mayonnaise, an emulsion of oil, 
egg yolks and acid, should usually be 
thinned with lemon juice rather than 
with vinegar. A little catsup or chili 
sauce added to mayonnaise may be 
used instead of other seasoning as a 
variation of Russian dressing for the 
invalid. It gives color as well as savor 
to the salad. 

Sour-cream Dressing. There is no 
dressing more useful in the invalid’s 
diet than sour-cream dressing. It is 
generally liked and can be taken easily 
in most cases. Sour cream should be 
purchased as such, as unfavorable bac- 
teria instead of the lactic-acid type 
may develop in pasteurized cream 
kept under home conditions. The 
cream may be whipped and flavored 
with a few drops of lemon juice or 
vinegar, as well as salt and paprika. 

Boiled Dressing. A cooked dressing 
often known as a boiled dressing, al- 
though it should be made in a double 
boiler, is particularly appropriate for 
potato and cabbage salad and may be 
preferred as a dressing for greens. A 
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cooked dressing with a fruit-juice base 
is a good choice for use with fruit. 


SALADS AND RELISHES IN 
THE MENU 


Through the use of salads and 
relishes, both the nutritive quality and 
the attractiveness of the meal can be 
improved. Salad greens are used 
either as an ingredient or as a garnish 
for every type of salad. The use of 
relishes instead of or in addition to 
salad is a means of serving vegetables 
in raw form, in which they contribute 
practically all their natural vitamin 
and mineral content. 

Through different combinations of 
fruits and vegetables and through 
serving them in jellied form with 
salad greens there can always be 
variety in both flavor and appearance. 
If the patient prefers a mixed green 
salad and welcomes its appearance 
daily, there is no reason why it should 
not be served. Different dressings may 
be served, or the standard French 
dressing may appear daily, according 
to the taste of the patient. 

The following standards will be 
helpful in preparing salads. The first 
three standards apply to relishes also: 

1. They should be cold and crisp. 

2. They should be attractive to the 
eye. 

3. They should be simple rather 
than elaborate. 

4. They should have a dressing 
which is well but moderately sea- 
soned. 

5. They should be varied either as 
to combination or to dressing from 


day to day. 


PREPARATION OF RELISHES 


Celery, radishes and carrot strips 
are the relishes most used. Scallions, 
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flowerets of raw cauliflower, strips of 
young turnip and green pepper and 
thin wedges of cucumber may also be 
used. The hearts of celery are gen- 
erally chosen for the invalid’s tray, 
although the outer stalks of the green 
Pascal celery are tender enough to be 
acceptable. Cut stalks of celery may be 
stuffed with a flavored cottage or 
cream cheese or with a blend of a 
highly flavored cheese with cream or 
cottage cheese. 

All vegetables should be carefully 
washed and trimmed. Carrots should 
be scraped before being sliced into 
thin strips. Although it is customary 
to soak these vegetables for half an 
hour or more in salted water, some 
of the nutrients may be lost. This 
will also be the case when they are 
allowed to stand after they have been 
prepared. Vegetables to be served as 
relishes should preferably be prepared 
just before they are to be used. If it 
is necessary to prepare them earlier, 
they should be placed in a covered 
dish in the refrigerator. As relishes 
are more appetizing when chilled, 
there may be a good reason for pre- 
paring them an hour or two before 
serving. A salt shaker on the invalid’s 
tray should accompany relishes. 


RECIPES FOR SALADS 


VEGETABLE SALADS 


Mixed Green Salad 


Procedure: Crisp lettuce, romaine or 
other salad greens may be combined with 
any raw vegetable such as sliced cu- 
cumbers, radishes, sliced onions, shredded 
carrots, cabbage, green pepper or sliced 
skinned tomatoes. The ingredients must 
all be crisp and cold and tossed with 
French dressing just before they are 
served. For preparation of cucumbers 
and tomatoes see cucumber salad and 
tomato salad (p. 529). 
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Mixed Vegetable Salad 


Procedure: Cooked vegetables such as 
diced beets, peas, Lima beans and 
shredded string beans may be combined 
with a small amount of shredded raw 
carrots or diced celery and well-seasoned 
French dressing. Minced onions or chives 
may be added if desired. Serve in lettuce 
cup with mayonnaise on the side if de- 
sired. Allow 2 cup mixed vegetables for 
1 serving. 


Potato Salad 


Procedure: Mix % cup cold diced pota- 
toes with %4 cup diced celery, 1 teaspoon 
minced onion and | tablespoon French 
dressing. Just before serving add 1 table- 
spoon mayonnaise or cooked salad dress- 
ing. Serve on lettuce and garnish with 
minced parsley or green pepper. Yield: 1 
serving. 


Tomato Salad 


Procedure: Scald tomato 1 minute in 
boiling water. Drench with cold water 
and drain. Peel and slice or cut into 
eighths, dress with French dressing. Add 
sliced onion, diced celery or sliced cu- 
cumber if desired. Serve on bed of let- 
tuce with mayonnaise on the side. Yield: 
1 serving. 

Small skinned tomatoes may be cut in 
quarters almost to stem end and arranged 
on lettuce. The tomato cup may be filled 
with mixed vegetable, chicken or fish 
salad. 

A slice may be removed from the stem 
end and the center pulp removed, in 
which case fill center with any fish, meat 
or vegetable salad. Serve on lettuce and 
garnish with mayonnaise. 


Asparagus Salad 


Procedure: Arrange drained and chilled 
cooked or canned asparagus on bed of 
lettuce or romaine. Sprinkle with French 
dressing and garnish with strips of pi- 
miento. Grated cheese may be sprinkled 
over the asparagus if desired. Allow from 
4 to 6 asparagus stalks for 1 serving. 


Cabbage Salad 


Procedure: Mix shredded cabbage with 
French dressing, cooked salad dressing, 
sour cream dressing or mayonnaise. Add 
minced onion, green pepper or pimiento 
to the salad, or use as a garnish. Serve in 
lettuce cup or on other salad greens. 
Allow 1 cup shredded cabbage for 1 
serving. 


Cucumber Salad 


Procedure: Wash and chill cucumbers. 
Pare and slice. If cucumbers have not 
been chilled they may be placed in salted 
ice water for about 15 minutes after 
being sliced, and then drained. Dress 
with French dressing or sour cream 
dressing; add minced onions, scallions or 
chives if desired. Allow % cucumber for 
1 serving. 


Jellied Vegetable Salad 


Ingredients: 


1 teaspoon granulated gelatin 
1 tablespoon cold water 
¥ cup boiling water 

2 teaspoons sugar 

¥ teaspoon salt 

1 tablespoon lemon juice or mild 

vinegar 

¥% cup finely diced celery 

2 teaspoons chopped green pepper 

2 teaspoons chopped pimiento 
Procedure: Soften gelatin in cold water 
and dissolve in boiling water. Add sugar 
and salt, stir until dissolved. Chill until 
mixture begins to thicken. Stir in lemon 
juice or vinegar and vegetables and pour 
into 2 small molds. Chill until set. Un- 
mold on salad plate and garnish with 
lettuce or other salad greens. Serve may- 
onnaise on the side. Yield: 2 servings. 

Note: Shredded cabbage may replace 
part or all of the celery. 


CHEESE AND Ecc SALAps 


Cottage Cheese Salad 


Procedure: Mix % cup cottage cheese 
with 1 teaspoon minced onion or chives 
and 1 teaspoon minced parsley. If dry 
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cheese is used, moisten with cream. Pack 
in a small buttered custard cup and chill 
for half an hour. Unmold and serve with 
water cress or shredded lettuce. Serve 
with French dressing. Yield: 1 serving. 


Cream Cheese Salad 


Procedure: Soften cream cheese with 
fork. Add a small amount of cream if 
necessary. Form cheese into balls and roll 
in minced parsley or paprika. Serve on 
bed of watercress and sprinkle with 
French dressing. The cheese may be 
flavored with minced chives or minced 
onion if desired. Allow from 2 to 3 oz. 
cheese for 1 serving. 


Stuffed Egg Salad 


Procedure: Follow directions for stuffed 
eggs (p. 457). Serve on lettuce and gar- 
nish with mayonnaise. 





Fruit SALaps 


Apple and Celery Salad 


Procedure: Pare, core and dice % 
medium-size apple; combine with an 
equal amount of diced celery and enough 
mayonnaise to moisten. Serve in a lettuce 
cup and garnish with mayonnaise and 
with 2 or 3 pecan or walnut halves. 
Yield: 1 serving. 


Fresh Fruit Plate 


Procedure: Arrange alternately berries in 
season, sliced pineapple, sliced melon or 
sections of grapefruit or orange round 
edge of plate and sprinkle with French 
dressing. In the center place lettuce cup 
containing mayonnaise. Cream cheese 
balls may be used as a garnish. Serve as 
main luncheon dish, 








Fic. 117. Fruit salad plate may be a good choice for a luncheon or supper. 
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Grapefruit and Orange Salad 


Procedure: Arrange alternate sections of 
grapefruit and orange on leaf of lettuce 
or romaine. Sprinkle with French dress- 
ing and garnish with sliced ripe olives or 
green pepper. Allow 3 sections each of 
grapefruit and orange for 1 serving. 
Sliced pared avocado may replace the 
orange or the grapefruit. 


Melon Salad 


Procedure: Cut peeled cantaloupe, honey- 
dew or watermelon into balls or cubes. 
One or all types of melon may be used. 
Sprinkle with French dressing and chill 
in refrigerator. Serve on shredded let- 
tuce. Allow from 8 to 10 balls for 1 
serving. 


Jellied Fruit Salad 


Procedure: Follow directions for jellied 
vegetable salad (p. 529), substituting any 
combination of diced fresh fruits, with 
the exception of fresh pineapple, for the 
celery. 


Mixed Fruit Salad 


Procedure: Almost any combination of 
mixed fresh or canned fruits may be 
used for a mixed fruit salad. Diced 
apple, fresh pineapple, seeded halved 
grapes, sections of orange and _ grape- 
fruit, slices or balls of melon, canned 
apricots or peaches, pitted sweet cher- 
ries and sliced bananas are all used as 
ingredients for fruit salads. Generally 
not more than 3 or 4 fruits are com- 
bined. The fruit should be chilled and 
combined just before it is to be served. 
Arrange fruit on lettuce, sprinkle with 
French dressing and garnish with may- 
onnaise or cooked fruit salad dressing. 
Allow about *% cup mixed fruit for 1 
serving. 


Meat AND FisH SALApDs 


Chicken Salad 


Procedure: Combine % cup diced cooked 
chicken with an equal amount of diced 
celery. Add 1 tablespoon French dressing 
and chill half an hour. Serve in lettuce 
cup and garnish with mayonnaise and 
stuffed olives or with sliced hard-cooked 


egg. Leftover cooked pork or veal may 
replace the chicken. Yield: | serving. 


Crabmeat Salad 


Procedure: Follow preceding directions 
for chicken salad, substituting flaked 
fresh or canned crabmeat for chicken. A 
teaspoon minced onion may be added if 
desired. 


Shrimp Salad 


Procedure: Cooked, fresh or canned 
shrimps may be used. Remove black vein. 
Arrange on lettuce, sprinkle with French 
dressing and serve Russian dressing on 
the side. Allow from 4 to 6 shrimps for 
1 serving. 


RECIPES FOR SALAD 
DRESSINGS * 


Cookep SaLap Dressincs 


Cooked Fruit Salad Dressing 
Ingredients: 

2 egg yolks 

4 cup sugar 

Y% cup orange juice 

Y% cup pineapple juice 

2 tablespoons lemon juice 

1 cup whipped cream or sour cream 


Procedure: Beat egg yolks in top of 
double boiler, add sugar and beat until 
well blended. Stir in fruit juices and 
cook over hot water, stirring constantly 
until mixture thickens. Cool and fold in 
cream. Serve with fruit salad. Yield: 
About 144 cups. 

Note: Pineapple juice may be replaced 
by the same amount of orange juice. 


Cooked Salad Dressing 


Ingredients: 

2 teaspoons salt 

1 teaspoon dry mustard 

4 teaspoons sugar 

Dash cayenne 

2 tablespoons flour 

2 eggs or 4 egg yolks, slightly beaten 

1 cup scalded milk 

¥ cup vinegar 

* Recipes are given in family quantities as 
they can be stored in refrigerator. They may 
be halved if desired. 
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Procedure: Mix dry ingredients in top of 
a small double boiler. Add slightly beaten 
eggs or yolks, stir in milk and vinegar. 
Stir over hot water until mixture thick- 
ens. Chill and when ready to serve thin 
with sour cream. Store in covered jar in 
refrigerator. Yield: About 144 cups. 


FreNcH DreEssiINcs 
French Dressing 


Ingredients: 

¥% teaspoon salt 

¥ teaspoon pepper 

14 teaspoon sugar 

¥% teaspoon dry mustard 

14 teaspoon paprika 

¥ cup salad oil 

2 tablespoons mild vinegar 
Procedure: Mix seasonings, add oil and 
stir until well blended. Add vinegar and 
beat or shake well until mixture thickens 
slightly. Store in refrigerator. Beat again 
just before serving. Onion juice may be 
added if allowed. Yield: 4% cup. 


Chiffonade Dressing 


Procedure: Add 1 teaspoon each minced 
celery, green pepper, raw carrot or stuffed 
olives to 1 serving (2 tablespoons French 
dressing). Chopped hard-cooked egg may 
also be added. 


Fruit French Dressing 


Ingredients: 


Y teaspoon salt 
¥4 teaspoon paprika 
¥ teaspoon sugar 
\ cup salad oil 

2 tablespoons orange juice 

1 teaspoon lemon juice 
Procedure: Mix seasonings, add oil and 
stir until well blended. Add orange and 
lemon juice and beat thoroughly. Beat 
or shake just before serving. Yield: 
About ¥4 cup. 


Roquefort Dressing 


Procedure: Add crumbled Roquefort 
cheese to French dressing. 
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MAYONNAISE 
Mayonnaise 


Ingredients: 
14 teaspoon dry mustard 
1 teaspoon salt 
¥ teaspoon sugar 
1 egg yolk 
2 tablespoons lemon juice or vinegar 
1 cup salad oil 


Procedure: Mix mustard, salt and sugar; 
add egg yolk and mix well. Stir in 1 
teaspoon lemon juice or vinegar, add oil 
gradually drop by drop at first while 
beating with rotary egg beater. As dress- 
ing thickens add lemon juice or vinegar 
by the teaspoon and continue adding oil 
until stiff. Keep in covered jar in the 
refrigerator. Yield: Approximately 1%4 
cups. 

Note: For fruit salad, fold in just be- 
fore serving %4 cup heavy sweet or sour 
cream, whipped, to an equal amount of 
mayonnaise. 


Russian Dressing 


Procedure: Combine mayonnaise with an 
equal amount of chili sauce. Minced 
chopped onion and minced chopped 
green pepper may be added. 


OrHER DreEssincs 
Bacon Dressing 


Ingredients: 

1 strip bacon 

1 teaspoon sugar 

2 tablespoons vinegar 
Procedure: Cut bacon in l-inch squares 
and sauté in small frying pan until 
slightly crisp. Add sugar and vinegar, 
stir until sugar is dissolved and pour at 
once over lettuce, shredded cabbage, 
young spinach leaves or other salad 
green. Yield: | serving. 


Sour Cream Dressing 
packet each schchenentah Cnet Al 


Ingredients: 
1 teaspoon salt 
¥, teas set lie 
4 teaspoon paprika 
44 cup sour cream 


Procedure: Mix seasonings, add cream 
and beat until well mixed. Sweet cream 
may be used if 4 tablespoon vinegar is 
added. One teaspoon minced onion or 
chives may be added. Yield: About %4 
cup. 


REVIEW QUESTIONS 


1. Salads as now served may be 
divided into two classes. What are 
these classes? 

2. Probably the most popular and 
the most plentiful salad plant is let- 
tuce. Name some other salad plants. 

3. It has been the custom to discard 
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the outer green leaves of salad plants. 
Why should these leaves be used? 

4. When fruits are used for salad, 
care should be taken in their combi- 
nation. Why? 

5. Plan a luncheon with the main 
dish a salad supplying about one 
third of the necessary dietary require- 
ments for a day. 

6. Plan a lighter luncheon or sup- 
per with the main dish a green salad 
supplying about one fourth of the 
necessary dietary requirements for a 


day. 
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Chapter Topics 


READY-TO-USE SOUPS 
CLEAR SOUPS 


UNTHICKENED MILK SOUPS 
CREAM SOUPS 





Soup, which in the normal diet is 
often considered an accessory to the 
meal, may have a more important 
place in the diet of the ill and the 
convalescent. A liquid diet will be 
ordered by the physician for a short 
or a long period when a patient is 
unable to handle solid food, or appe- 
tite for any type of food may be com- 
pletely lacking and the patient may be 
more easily persuaded to take nutri- 
tious food in liquid form. A soup 
made with milk may carry a worth- 
while amount of important nutrients. 
A hot clear soup, while contributing 
little nutritively, is sometimes “com- 
forting to the stomach” and may serve 
to stimulate digestive secretion and 
thereby create a desire for other food. 
For this reason, a clear soup makes a 
good beginning for lunch or dinner, 
even after the patient has begun to 
take food in meal form. In cases where 
a high caloric diet is part of the treat- 
ment, a cream soup, or at least one 
made with milk, may be preferred at 
the beginning of the meal. 


READY-TO-USE SOUPS 


The nurse, who will have many 
other duties to perform for her patient 


besides that of preparing an appetiz- 
ing tray for each meal, will often take 
advantage of the variety of canned 
soups of excellent quality and flavor 
which are now available. These range 
from consommé to condensed vege- 
table soups in good variety. The bouil- 
lon cubes and powders with a meat- 
like flavor and the condensed meat 
extract may also be useful on occasions 
when a quickly prepared hot liquid is 
desirable. Higher in food value are 
the dehydrated vegetable soups usually 
made from a pea or a bean base 
which, when prepared, are rather like 
a potage, and the combinations of 
bouillon powder and dehydrated vege- 
tables. These may have a place on the 
menu when the patient has returned 
to normal diet. 

Both canned and dehydrated vege- 
table soups may be diluted with milk, 
both to increase food value and to 
improve flavor. In the beginning of 
convalescence, a comparatively large 
amount of milk should be used when 
the patient does not care for the nor- 
mal amount of seasoning. Cream may 
be used for dilution if it is desirable 
to increase the calories. Tomato juice, 
in either cold or heated form, may 
be used instead of a product labeled 
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soup. A combination of tomato and 
clam juice may be purchased already 
mixed, or the products may be bought 
separately and combined. Chicken 
consommé may also be combined 
with either of the above-mentioned 
products. 


CLEAR SOUPS 


Clear soups are prepared from both 
meat and poultry. Directions and 
recipes for these will be found in 
Chapter 45 (Meats). Clams furnish 
the one fish product used for broth 
which may also be called a clear soup. 


¥ 


A combination of chicken stock and 
clam broth is particularly good. 


Clam Broth 


Ingredients: 


6-10 clams in shell 

1 cup water 

Dash salt 

Paprika 
Procedure: Choose chowder clams, if pos- 
sible, in the shells. Scrub thoroughly 
with a brush, rinse, place in kettle with 
cold water, cover and bring to boiling 
point. Remove clams from broth as soon 
as shells have opened. The clams may be 
served at once in the shell or in any other 
way. Allow broth to settle, strain, reheat, 
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Fic. 118. An attractive tray for the sick child—soup and sandwiches cut in 
animal shapes. 


536 


Food Selection and Preparation 


————————— 


add salt and paprika to taste and serve 
hot. Yield: 1 serving. 

Clam broth may be served hot or cold 
with 1 heaping teaspoon whipped cream, 
into which a little salt and pepper have 
been beaten. 


Consommé Bellevue 


Ingredients: 

¥ cup chicken stock 

¥ cup clam broth 
Procedure: Thoroughly mix chicken 
broth with clam broth, heat and serve 
in bouillon cup. Garnish with 1 table- 
spoon whipped cream. Yield: 1 serving. 


UNTHICKENED MILK SOUPS, 
CHOWDERS AND STEWS 


Basic Recipe for Soups with a Milk 
Base. Soups with a milk base are used 
largely in the invalid’s diet. Among 
these an oyster stew is popular. Well- 
seasoned, finely cut or puréed cooked 
vegetables may be combined with 
milk and cream, with milk and 
chicken or other white stock, with- 
out the addition of any thickening. 
When several vegetables are used, or 
when fish and vegetables are com- 
bined, soups of this type are known 
as chowders. Unthickened soups may 
be useful when there is an allergic 
condition toward wheat. 


Celery Soup 


Ingredients: 


% cup diced celery 
2 slices onion 
1% cup water 

¥ teaspoon salt 

¥% cup top milk 

Dash pepper 

1 tablespoon minced parsley 
Procedure: Combine celery, onion, water 
and salt; cover and cook over low heat 
until celery is tender (about 10 minutes). 
Scald milk and combine with celery- 
onion mixture. Add more seasoning if 


necessary and serve garnished with 
minced parsley. Yield: 1 serving. 


Potato Soup 


Ingredients: 

1 medium-sized potato 

2 slices onion 

\ teaspoon salt 

34 cup milk 

1 tablespoon butter 

1 tablespoon minced parsley 

Dash pepper 
Procedure: Pare and dice potato, add 
enough water to cover, then onion and 
salt. Cover and cook until potato is 
tender. Strain and force through a sieve. 
Heat milk, combine with potato and stir 
over low heat until very hot. Add butter, 
parsley and pepper; beat well. If soup 
is too thick, add more milk and reheat. 
Also add more salt if necessary. Yield: | 
serving. 

Note: For high caloric soup cream 
may replace milk. 


Vegetable Chowder with Milk 


Ingredients: 


1 tablespoon butter 

34 cup diced vegetables (potato, celery, 
carrots, peas 

2 slices onion 

¥% cup water 

14 cup top milk 

Salt 

Pepper 


Procedure: Melt butter, add vegetables, 
cook 2 minutes, stirring constantly. Add 
water, cover and cook about 10 minutes 
(until vegetables are tender). Add milk, 
season to taste with salt and pepper and 
reheat. Yield: 2 servings. 


Oyster Stew 


Ingredients: 
4-6 oysters 
1 tablespoon butter 
1 cup milk 
14 teaspoon salt 
Dash pepper 
Dash paprika 
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Procedure: Look over oysters to remove 
any pieces of shell which may be present. 
Melt butter, add drained oysters and cook 
2 minutes until edges curl. Add remain- 
ing ingredients and cook over low heat 
until milk is thoroughly heated. Stir oc- 
c4sionally during cooking. Yield: 1 sery- 
ing. 
CREAM SOUPS 


A combination of thin cream sauce 
with a purée of vegetable or fish, or 
with a rich stock which is usually 
chicken or veal, is known as a cream 
soup or a bisque. If a soup of this type 
is not thickened, it may “separate,” 
leaving melted fat on the top, which 
is unattractive. Cream sauce is used to 
“bind” the materials and to make a 
smooth, creamy soup. A general rule 
is to use one half as much vegetable 
or fish pulp as cream sauce. As it is 
impossible to make cream sauce in a 
very small quantity, each of the recipes 
which follow will furnish one gener- 
ous serving which may be used to 
provide a goodly part of the meal, or 
two servings when soup is to be served 
as a first course. 

The choice of cream soups will 
often be made when leftover cooked 
vegetables are on hand. As they will 
need further cooking to make them 
soft enough to go through a sieve, the 
directions which follow for the prepa- 
ration of vegetable purée may be used 
for both raw and cooked vegetables. 
Puréed vegetables may be purchased 
in canned form. While both vege- 
tables and the cream sauce which 
forms the base are seasoned, soups 
should be tasted before they are served 
and more seasoning should be added, 
if necessary. If the consistency of the 
soup is thicker than cream, a little 
more milk should be added and the 
soup reheated. For high caloric soup, 
one half the milk in the recipe for 


basic cream sauce may be replaced 
by cream, or extra butter may be 
added just before serving. With highly 
flavored vegetables, undiluted evapo- 
rated milk or a double amount of 
powdered milk when reconstituted 
with water may be used to increase 
both caloric and protein content. 
Purées. Cream soups are sometimes 
called purées. The fish or vegetables 
used in their preparation are forced 
through a very fine sieve in order to 
produce a particularly smooth soup. 
Bisques. The term bisque is gen- 
erally used for cream soup made from 
shellfish, or it is sometimes applied to 
a vegetable cream soup. Sometimes 
the shellfish are chopped rather than 
pressed through a purée sieve. 


Basic Cream Sauce for Soup 


Ingredients: 


1 tablespoon butter 

114 teaspoons flour 

\% teaspoon salt 

Dash pepper 

34 cup milk 
Procedure: Melt butter in small saucepan, 
stir in flour and seasonings. Stir in milk 
gradually and continue stirring over low 
heat until sauce thickens and boils. If 
there is an allergy toward wheat, | tea- 
spoon cornstarch may replace 2 teaspoons 
flour. Yield: Approximately *4 cup sauce. 


Fresh Vegetable Purée for Cream 


Soups 

Procedure: Allow %4 cup finely diced 
vegetables, such as celery, carrots or as-” 
paragus, 4% cup diced beets, potatoes, 
onions, or cut or canned corn, | cup 
fresh or canned peas, 142 cups spinach 
or lettuce leaves to flavor one portion of 
cream soup. Place vegetables in small 
saucepan, add 14 cup water, 4 teaspoon 
salt and a dash sugar. Add 1 or 2 slices 
onion if allowed. Cover and cook over 
low heat until vegetables are tender and 
force through sieve or ricer. 
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Fic. 119. A milk vegetable soup with parsley garnish. 


Canned Vegetable Purée 


Procedure: Drain vegetable, combine 


cup diced vegetable with 44 cup liquid 
from can. Follow preceding directions or 
use canned strained vegetables (baby 


food). 


General Recipe for Cream Soup 





Ingredients: 
1% cup vegetable purée 
34 cup basic cream sauce 


Seasonings 

Procedure: Prepare purée. Make cream 
sauce, add purée and beat well. Add 
more salt and pepper to taste and other 
seasonings. Add according to suggestions 
given below and reheat. Cream soups 
may be garnished with 1 tablespoon 
whipped cream sprinkled with paprika. 
Yield: 1 serving. 


Cream of Asparagus Soup 


Procedure: Follow general recipe for 
cream soup. Add a few drops lemon 
juice and garnish with cooked asparagus 
tips. 


Cream of Beet Soup 


Procedure: Follow general recipe for 
cream soup. The cooked beets may be 
finely chopped instead of being forced 
through a sieve, if desired. Flavor with 
a few drops lemon juice and top with 
sour cream if desired. 


Cream of Carrot Soup 





Procedure: Follow general recipe for 
cream soup. Garnish with parsley. 


Cream of Celery Soup 


Procedure: Follow general recipe for 
cream soup. The celery may be finely 
chopped instead of being forced through 
a sieve, if desired. Garnish with minced 
parsley, water cress, chives or grated raw 
carrot. 


Cream of Corn Soup 


Procedure: Follow general recipe for 
cream soup. Use fresh grated corn or 
canned corn, cream style. To make 
purée: Use milk instead of water and 
cook 10 minutes in top of double boiler. 
The purée may be unstrained if desired. 
Garnish with strips of pimiento. 
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Cream of Lettuce Soup 


Procedure: Follow general recipe for 
cream soup. Cook several slices of onion 
with lettuce. Season with nutmeg and a 
few drops lemon juice. 


Cream of Mixed Vegetable Soup 


Procedure: Follow general recipe for 
cream soup. To make purée: Cooked 
diced raw vegetables such as potatoes, 
onions, carrots, celery and any leftover 


cooked vegetable such as peas, Lima 
beans, spinach or tomatoes may be 


cooked together and forced through a 


sieve. Garnish with minced parsley or 
grated raw carrot. 


Cream of Mushroom Soup 


Ingredients: 
1 
1 


& cup sliced mushrooms 
& cup water 
2 tablespoons butter 
2 teaspoons flour 

14 teaspoon salt 

Dash pepper 

¥% cup milk 
Procedure: Wash and stem mushrooms. 
Simmer stems in water until tender. Cut 


mushroom caps into very small pieces 





Fic. 120. Cream soup with star-shaped croutons. 
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and simmer until tender in | tablespoon 
butter. Melt remaining butter in a small 
saucepan, stir in flour, salt and pepper, 
and when well blended stir in stock 
from stems and milk slowly, stirring con- 
stantly over low heat until soup thickens 
and boils. Add more salt if desired. A 
teaspoon minced onion may be cooked in 
the butter with the mushrooms, if de- 
sired. Yield: 1 serving. 


Cream of Onion Soup 


Procedure: Follow general recipe for 
cream soup. Garnish with minced pars- 
ley, grated cheese or minced roasted 
chestnuts. 


Cream of Pea Soup 


Procedure: Follow general recipe for 
cream soup. Add sugar and nutmeg to 
taste and garnish with paprika or minced 
cooked bacon. 


Cream of Potato Soup 


Procedure: Follow general recipe ror 
cream soup. Garnish with minced pars- 
ley, chives or water cress. 


Cream of Spinach Soup 


Procedure: Follow general recipe for 
cream soup. Add sugar, nutmeg and a 
few drops lemon juice. 


Cream of Tomato Soup 


Ingredients: 
34 cup canned tomatoes 


% bay leaf 

2 cloves 

\ teaspoon sugar 

Y% teaspoon celery salt 

1 slice onion 

Speck baking soda 

Dash pepper 

Basic cream sauce (p. 537) 
Procedure: Combine tomatoes, bay leaf, 
spices, seasonings and onion. Bring to 
boiling point and cook 5 minutes over 
low heat. Add baking soda and strain 
into cream sauce. Mix thoroughly and 
add more salt and pepper to taste. Re- 
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heat and garnish with whipped cream. 
Yield: 1 serving. 


Oyster Bisque 


Ingredients: 


6 oysters 

34 cup milk 

¥ slice onion 

1 sprig parsley 

1 tablespoon butter 
2 teaspoons flour 
\ teaspoon salt 
Pepper 


Procedure: Pick over oysters, drain and 
chop. Combine chopped oysters and 
drained liquor and bring to boiling. 
Press oysters and liquor through a sieve. 
Scald milk with onion and parsley and 
strain. Melt butter, stir in flour, salt and 
pepper, and when well blended add 
strained milk slowly, stirring constantly 
over low heat until mixture thickens and 
boils. Add oysters and more salt if neces- 
sary. Reheat and garnish with minced 
parsley or paprika. Yield: 1 serving. 


Clam Bisque 


Procedure: Follow preceding directions 
for oyster bisque, substituting clams for 
oysters. 


REVIEW QUESTIONS 


1. Why may soup have an impor- 
tant place in the diet of the convales- 
cent? Compare the contributions of a 
clear and a milk soup. 

2. Distinguish between milk soups, 
chowders and stéws. 

3. Define a cream soup. What other 
terms are also used to describe cream 
soups? 

4. Plan a luncheon or a supper 
using a clear soup and other dishes 
appropriate for serving with this type 
of soup. 

5. Plan a luncheon or a 
which includes a cream soup. 


Supper 
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Breads, Batters and Doughs 


GRAIN FOR BREAD 

COMMERCIAL VERSUS HOMEMADE 
YEAST BREADS 

YEAST-BREAD STANDARDS 

YEAST IN BREAD-MAKING 

MILK IN BREAD 





Primitive man, perhaps in a lean 
season when animal food was scarce, 
added to the wild fruits which we-e 
his first source of vegetable food the 
wild grains which grew on the plain. 
Soon a primitive mill, made from two 
stones, ground them. They were then 
mixed with water and baked between 
the hot stones which he had learned 
to use as an oven after the discovery 
of the use of fire for cooking. 

The first use of yeast as a leavening 
agent was probably accidental. A 
meal mixture left standing for a period 
before baking was found to be more 
palatable, and the story of bread-mak- 
ing—which has been of such impor- 
tance in the story of mankind—was 
begun. The ancient Egyptians first de- 
veloped bread-making in the modern 
sense. The art spread from them to 
their neighbors. The children of Israel 
in their captivity learned their method. 
Later the Greeks developed a fine 
bread, and according to history the 
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RECIPES USING YEAST BREAD AS A 
FOUNDATION 
QUICK BREADS 
BISCUIT AND MUFFIN RECIPES 
ALLERGY RECIPES 
BREADS AND MUFFINS 


CAKES AND COOKIES 
° 


Roman bakeries of later date were 
owned by Greeks. 

The Romans introduced grains ap- 
propriate for bread-making into their 
colonies and built mills for grinding 
the flour. The cooks whom they took 
with them taught the natives their 
methods of bread-making. During the 
Dark Ages, when other arts of cook- 
ery lapsed, yeast bread remained a 
staple food. Much of it was very 
coarse, and even the lord and the lady 
of the manor had white bread only on 
special occasions. 

After the Renaissance, better grains 
and methods of milling were intro- 
duced. Yeast was the only leavening 
known until comparatively modern 
times. The “quick” breads, often 
known as “hot” breads, are seldom 
used to any extent in any country ex- 
cept the United States. Corn, or 
maize, was the only grain indigenous 
to this country, and it was prepared at 
first by mixing with water and baking 
in primitive fashion. Eventually a 
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form of leavening known as pearl-ash, 
a by-product of wood ashes, came into 
use. This was followed by commercial 


baking soda or saleratus, and later by 


baking powder. It was not until after 
the invention of the kitchen range a 
century or so ago that quick breads, in 
the modern sense, became a factor in 
the menu. 

Although bread is not quite so im- 
portant a feature of the diet at the 
present time, when such a variety of 
foods is available, it remains a staple 
and is served in some form in most 
households at all three meals of the 
day. The yeast loaf is the standard 
choice. 


GRAIN FOR BREAD 


Various types of ground grain, 
called flour, are used for bread. The 
experience of the ages has taught that 
wheat furnishes the most satisfactory 
flour for fine-quality bread. In the 


United States it is the only grain used - 


to any great extent. On account of 
the large amount of gluten which 
wheat contains and which “develops” 
through kneading, wheat is ideal for 
a yeast bread. It is equally good for 
the baking-powder breads which are 
not kneaded. For these reasons wheat 
is considered the most important of 
the bread cereals in this country. In 
some European countries rye and bar- 
ley are used largely. Rice is not used 
in bread-making, although it is used 
to a larger extent than any other grain 
in the world, as half the world’s popu- 
lation use rice as their staple food. 
Whole and Milled Grains. In pre- 
paring cereals for bread-making the 
primitive machinery of our early an- 
cestors merely crushed the grain. 
Later, the coarsest of the bran was 
removed. The modern roller-milling 
of wheat is a more complicated and 
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is particularly designed to produce a 
pure white flour. Such flour contains 
none of the bran or germ and repre- 
sents 70 per cent or less of the wheat 
kernel. The germ and the outer coat- 
ings of the wheat which contain most 
of the minerals and the vitamins are 
sold mostly for stock feed. A very 
small proportion of wheat is milled 
as whole-grain flour or manufactured 
into whole-grain or “bran” cereals. 
The taste, the appearance and the 
keeping quality of white flour and 
products made from it are largely re- 
sponsible for the predominating use 
of white flour in this country. 

In an effort to improve the nu- 
tritive value of the white loaf, which 
has become the bread of choice, a pro- 
gram for restoring flour and bread to 
nearly whole-grain value was initiated 
during World War II through the 
concerted efforts of nutritionists and 
the milling industry. Bread flour and 
all-purpose flour were enriched ac- 
cording to Federal specifications. Leg- 
islation was passed which made it 
obligatory for all bread made by com- 
mercial bakeries to be enriched for 
the duration of the war. A number 
of states have already passed laws cov- 
ering the enrichment of both flour 
and bread on a permanent basis, and 
efforts toward the same end are being 
made by other states. During the 
shortages of other foods, a larger re- 
liance than usual was put on this 
staple food. With less than full em- 
ployment and rising costs of living, 
enriched flour and bread can make an 
important contribution to nutrition. 
Commercial bread may be enriched 
by the addition of minerals and vita- 
mins or by the use of enriched flour. 
Study of Figure 121 shows the dietary 
essentials lost in milling white flour. 
A study of the chart Comparison of 
White Enriched and Whole-wheat 
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Flour shows the great improvement 
in nutritive value accomplished by the 
addition of thiamine, riboflavin, nia- 
cin and iron to white flour. This en- 
richment puts it almost on a par as far 
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the natural grain, but not to the level 
of enrichment. (See Fig. 122, p. 545.) 
During the long exposure to heat 
in the baking process, a small amount 
of the B vitamin content of both 


Per Cent Dietary Essentials Lost in Milled White Flour 
As Compared With Whole Wheat* 
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*Bosed on analyses by Ralston Research Laboratories of five samples of high grade 
potent flour and five samples of wheat from widely distributed sources. 





Fic. 121. Effect of milling wheat into white flour. 


as these factors are concerned with 
whole-wheat flour. 

The temporary change in milling 
which the Federal Government de- 
manded in March, 1946, in order that 
more flour might be extracted per 
bushel of wheat to allow of larger 
shipments of this grain to the starv- 
ing peoples of the world, increased 
the vitamin and the iron derived from 


whole-wheat and enriched flour is 
lost. This is estimated at not more 
than 10 per cent. However, when 
bread is toasted, from 12 to 24 per 
cent of the thiamine may be destroyed. 


COMMERCIAL VERSUS HOME- 
MADE YEAST BREADS 


With the perfection of mechanical 
methods, bread-making has _ been 
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taken largely out of the home. Bread 
of good quality can be purchased for 


little more than the cost of the in-. 


gredients and the fuel for baking. In 
fact, all things considered, the cost of 
bread made at the bakery is cheaper 
than that made at home. The usual 
output of the best bakeries is prob- 
ably better than the usual homemade 
breads of a generation ago. Neverthe- 
less, there is something about the 
flavor and the texture of a loaf of 
really good homemade bread which 
compensates for the time and the 
money expended. 


foreign breads which have a crisp 
crust are not wrapped. As these breads 
generally are made with water rather 
than with milk, and as no shortening 
is used, the nutritive contribution may 
be less than that of the standard 
loaf. Further, they become stale more 
quickly. However, they are chosen by 
some because of their special flavor 
and crisp crust. During the past few 
years a number of special breads of 
close texture, generally high in short- 
ening and sometimes made with 
honey, have been offered to meet the 
demand for what is considered a 


SCORE CARD FOR YEAST BREADS 


GENERAL APPEARANCE......... 
Shape—roundness of ‘‘dome.”’ 


Smoothness—no cracks, bulges, lumps or the like. 


Color of crust—golden brown. 
RAIGHTNESS: a0 eee lee eee 
GRUST Se nic cy Cr eee 


Thickness. 


Quality—crispness and tenderness. 


CRUMBS vas oeentl, shAaeen nis 
Color—light cream color... ... 
LEXTUREE Re ee ee 


No streaks or extreme closeness of grain. 
Size and uniformity of cells, thinness 


of cell walls. 
springiness. 


FLAvor—taste and odor......... 


YEAST-BREAD STANDARDS 


The United States Department of 
Agriculture has devised certain stand- 
ards to which not only the homemade 
loaf but also the commercial product 
should conform in most respects. Be- 
cause of the present custom of wrap- 
ping bakery bread, the crust is softer 
than that of a homemade or un- 
wrapped loaf. There has been a trend 
toward a softer crumb than that sup- 
plied by a homemade loaf. French 
and Italian bread-and other typical 


Elasticity—softness and 


homemade type of loaf. They are sold 
at a higher price and have a limited 
but growing distribution. Many of 
the large commercial bakers offer 
loaves of rye, gluten, whole-wheat and 
sometimes cracked-wheat and other 
types in addition to the standard loaf. 
As it will seldom be necessary for the 
nurse to prepare yeast bread for the 
use of the patient, no recipes are in- 
cluded in the recipe section, except 
for a wheat-free loaf under Allergy 
Breads. A standard cookbook may be 
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consulted if there is need for other 
yeast-bread recipes. 


YEAST IN BREAD-MAKING 


To raise bread, whether made in 
the bakery or in the home, com- 
pressed yeast is generally used. This 
is obtainable in cakes, usually mixed 
with starch. It is sold as moist cakes 
or as dry cakes or powder. The 
former is more active, but must be 
used while fresh, before other micro- 
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organisms develop, as shown by the 
presence of dark streaks, strong odors, 
flavors, etc. The latter is less active 
but keeps longer. For a quick process, 
the moist fresh yeast cakes are desir- 
able. In whatever form yeast is used, 
it contains millions of micro-organ- 
isms or fungi which reproduce rapidly 
when given food in the form of sugar 
(or starch, which is convertible into 
sugar), a suitable temperature and 
moisture. The generally available 
yeasts on the market are pure and 


COMPARISON OF WHITE, ENRICHED 
AND WHOLE —WHEAT FLOUR 


Percent of 
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in !00 grams of flour 






R—Riboflavin 
Ni-—Niacin 
Fe-Iron 


Ne) | Oh Oe ee 
[ee tae OR 


PER CENT OF DAYS ALLOWANCE 
ro) 
! 


0 









eT? R. NE Fe 
Plain White 





T—Thiamine ao" moderately active woman 
For moderately active man 


Tr? Rea Ni 
Enriched White 









Fe T “RN Fe 
Whole Wheat 









546 


Food Selection and Preparation 





begin to act when provided with the 
above necessities. Much more con- 
sistent results are obtainable when the 
present standardized yeasts are used 
than when our grandmothers made 
yeast at home by allowing the wild 
yeast plants to ferment potato water 
or four and water. 

Baking. In bread-making, care must 
be taken to give the yeast plants the 
proper temperature for action, be- 
tween 70 and 95° F. A much higher 
temperature will kill the plants, and 
a low temperature will retard their 
growth. Yeasts use ordinary sugars 
readily, and for this reason a little 
sugar is added to the sponge. Mois- 
ture is furnished by the liquid with 
which the flour is mixed. A good 


recipe for bread will cover all these 
points. When yeast is active, carbon 
dioxide and alcohol develop in the 
dough. Carbon dioxide is the gas 
which raises the bread. The alcohol 
must be driven out by heat to prevent 
what is known as the yeasty taste. 
Bread baked sufficiently at a high 
enough temperature will be free from 
this flavor. Recent experimentation 
has shown that proper baking will 
dissipate the alcohol, however large 
an amount of yeast is used. It is thus 
possible to increase the amount of 
yeast inversely with the time required 
for rising and obtain just as good re- 
sults. The extra cost of the large 
amount of yeast for quick-process 





Fic. 123. Loaves of bread showing effect of milk on texture and appearance. 
Loaf 1 was made with water, loaf 2 with whole skimmed milk, loaf 3 with pow- 
dered milk. Note the improvement in the general appearance of the whole loaf and 
the better texture in 2 and 3. This is due to the use of milk. Milk has the further 
advantage of increasing the nutritive value of the bread. (University of Illinois.) 
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bread means a saving of time and 
therefore may be worth while. 


MILK IN BREAD 


Bread made with milk has a higher 
nutritive value than that made with 
water. Experiments have shown that 
it is possible to make a loaf of excel- 
lent flavor and texture with a large 
amount of dried milk powder as one 
constituent. This is now being used 
commercially to some extent. There is 
no doubt that nutrition would be 
improved if commercial breads con- 
tained a large amount of milk solids. 
It is possible to produce a good loaf 
when dried milk provides 10 per cent 
of the ingredients. 


RECIPES USING YEAST BREAD 
AS A FOUNDATION 


Sliced bread is often used for toast 
and may be thick or thin according 
to preference. For Melba toast, thinly 
sliced bread must be used. For crou- 
tons, either thick or thin bread may 
be used. For sandwiches of the 
luncheon or picnic type, thick slices 
are usually preferred, while for tea 
sandwiches the thinner slices are de- 
sirable. Bread crumbs, both soft and 
dry, are used as a topping or a coat- 
ing for other foods. They are also 
used to make a stufhing for fowl and 
other meats. 


Toast ReEcIrEs 


Toast 


Procedure: For toast which is to be 
served as an accompaniment at break- 
fast or another meal, bread should be in 
slices from % to % inch thick, depend- 
ing upon the preference of the patient. 
The crusts may be trimmed if desired 
before toasting in the broiling oven of 
the gas or electric stove, or in the electric 
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toaster. The last may be used in the pa- 
tient’s room. Bread should be toasted on 
both sides until golden brown, and un- 
less dry toast is preferred by the patient 
or ordered by the doctor, it should be 
buttered as soon as it is made. Buttered 
toast should never be put under the heat 
of the broiler. If it cannot be served im- 
mediately, it may be kept warm by the 
retained heat of the broiling oven after 
the heat has been turned off. Toast made 
in the kitchen should be wrapped in a 
napkin to keep it as hot as possible. 

Melba toast is made from thinly sliced 
bread and should be baked in a very 
slow oven (250° F.) until golden brown. 
It may be served hot or cold, and is often 
ordered for the invalid diet. 


Milk Toast 


Ingredients: 

1 cup milk 

¥ teaspoon salt 

2 slices buttered toast 
Procedure: Heat milk in double boiler, 
add salt. Serve in heated pitcher with 
toast arranged in a hot cereal bowl. 
Pour milk over | slice of toast at a time 
when serving. Cream may be substituted 
for half the milk. Yield: 1 serving. 


Cream Toast 


Ingredients: 

1 tablespoon butter 

1 tablespoon flour 

1 teaspoon salt 

1 cup milk 

2 slices buttered toast 
Procedure: Melt butter in a small sauce- 
pan, stir in flour and salt, stir in milk 
gradually and continue stirring over low 
heat until sauce thickens and boils. Pour 
at once over buttered toast. Garnish with 
minced parsley or paprika. Yield: 1 serv- 
ing. 
Cheese Toast 


Procedure: Follow preceding directions 
for cream toast. After sauce has thick- 
ened, add \% cup grated cheese, stir until 
melted and pour over toast. 


548 


Food Selection and Preparation 


ne 


Cream Tomato Toast 


Procedure: Follow directions for cream 


toast (p. 547), substituting 44 cup- 


strained cooked tomatoes for 4 cup 
milk. If seasonings are allowed, cook 
1 slice onion, 1 bay leaf and 2 cloves 
with the tomatoes. Pour over buttered 
toast. 


Cinnamon Toast 


Procedure: Sprinkle hot buttered toast 
with mixed sugar and cinnamon. Allow 
¥% teaspoon cinnamon and | tablespoon 
sugar for each slice of toast. 


Special Cinnamon Toast 


Ingredients: 

2 slices bread 

1 tablespoon butter 

2 tablespoons sugar 

14 teaspoon cinnamon 
Procedure: Trim crust from sliced bread; 
cream butter, sugar and cinnamon. 
Spread on bread and cut in finger 
lengths. Bake in moderate oven (350° F.) 
from 10 to 12 minutes (until slightly 
brown). Yield: 1 serving. 


Croutons 


Procedure: Remove crusts evenly with a 
long, sharp knife from sliced bread; re- 
serve crusts for dry crumbs. Cut bread 
into cubes or fancy shapes and bake in 
a moderate oven (325° F.) or brown 
lightly in butter in a small frying pan. 
Stir occasionally with either method. 


Croustades 


Procedure: Cut a slice of bread 2x3 
inches from loaf. Trim crust evenly and 
remove enough crumb from center to 
form a box. Brush with melted butter 
and bake in moderately hot oven (400° 
F.) until brown and crisp. 


Toast Water 


Ingredients: 


3 slices Melba toast 
1 cup boiling water 
Salt 


Procedure: Break toast into small pieces 
and pour boiling water over it. Let stand 
for 1 hour, strain, add salt and serve hot 
or cold. If desired, a teaspoon of wine 
or cream and sugar to taste may be 
added. Toast water is usually given, how- 
ever, to postoperative or very sick pa- 
tients who can take only the slightest 
amount of nutriment, and it is therefore 
usually served plain. Yield: 1 serving. 

Toasted crackers may be used in place 
of Melba toast. 


PREPARATION OF CRUMBS 
Fine Dry Crumbs 


Procedure: Dry crusts or bread slices in 
slow oven until crisp enough to roll. 
Place on towel, fold over and crush with 
rolling pin. 


Soft Crumbs 


Procedure: Use bread one day old or 
more, but not dried out. Rub slices to- 
gether or grate, discarding crusts. Three 
slices of bread % inch thick will make 
about | cup crumbs. 


SANDWICHES 
GENERAL DIRECTIONS FOR MAKING 
SANDWICHES 


When a sandwich is to serve as the 
main luncheon dish, sliced bread or 
bread cut % inch thick may be used. 
For dainty sandwiches to serve with 
salads or with tea, thinly sliced bread 
should be used. Canapés, which are 
merely open sandwiches, usually gar- 
nished attractively, may replace the 
thin filled sandwiches. If loaf bread is 
used, a long thin knife, preferably 
with a saw edge, should be chosen and 
kept absolutely vertical while the loaf 
is cut, in order that slices may be of 
even thickness. Bread a day old will 
slice more easily than fresh bread. Un- 
less sandwiches are to be toasted, the 
bread should not be purchased more 
than a day ahead. Butter should be 
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allowed to soften at room tempera- 
ture, but should not be melted. If not 
quite soft enough to spread, it may be 
worked with a stiff knife with a 
rounded end until the desired con- 
sistency is reached. 

For the invalid’s tray, the crusts are 
usually removed from the bread for 
luncheon, supper and tea sandwiches. 
This should be done evenly with a 
comparatively long sharp knife, and 
it is easier to do after the sandwiches 
are filled. For this reason, filling 
should not go completely to the edge; 
this avoids waste. If the patient likes 
crusts, they should be left on the 
bread. Bread is often toasted, some- 
times on both sides and sometimes on 
one side, for luncheon or supper sand- 
wiches before they are filled. Dainty 
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Fic. 124. Open-face sandwiches, 


sandwiches may be toasted after fill- 
ing. 

When chicken, fish, cheese or pea- 
nut butter is used as the main in- 
gredient of the filling, sandwiches may 
sometimes serve as meat alternates, 
and even the dainty sandwiches may 
be counted upon to add somewhat to 
the protein content of the diet. When 
salad greens are included with the 
sandwich filling, they should be crisp, 
and if shredded they are easier to 
eat. Luncheon or supper sandwiches 
should be cut into strips, either length- 
wise or diagonally, unless they are to 
be served “open face,” when they will 
be eaten with a fork. For these, 
spreads contrasting in flavor and in 
color may be used. Well-seasoned cot- 
tage cheese, for instance, may be 





cottage cheese, bacon and tomato. 
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spread on one slice of bread or toast, 
while bacon and tomatoes may be 
used on the other. 


LUNCHEON OR SUPPER SANDWICHES 
Chicken or Turkey Sandwiches 
poral La ath Meaa Kecbaaete a erent 


Procedure: Thinly sliced chicken or 
turkey between slices of buttered bread 
is often preferred to a chopped filling for 
a luncheon or a supper sandwich. This 
may be seasoned merely with salt and 
pepper. Crisp lettuce may be placed on 
top of the meat and spread with mayon- 
naise. 

Procedure: Chopped chicken or turkey 
may be mixed with mayonnaise and sea- 
soned with a small amount of onion if 
allowed and liked. For a salad sandwich, 
the meat should be chopped coarsely and 
combined with celery as well as mayon- 
naise. For a minced chicken or turkey 
sandwich, the meat may be finely ground 
or chopped, or a chicken or turkey paste 
may be used. 


Meat Sandwiches 


Procedure: Use directions for chicken or 
turkey sandwiches. Chili sauce or catsup 
may replace the mayonnaise. 


Fish Sandwiches 


Procedure: Cooked or canned salmon, 
tuna fish, lobster, crabmeat or flaked 
shrimp may be used. For 1 sandwich 
allow ¥ cup fish, 2 tablespoons minced 
celery and mayonnaise to moisten. 


Cream or Cottage Cheese Sandwiches 


Procedure: As filling for a luncheon 
sandwich, use 4% cake cream cheese or 
¥4 cup cottage cheese. Add sweet or sour 
cream if necessary to soften enough to 
spread. Minced olives, chopped nuts, 
chives or minced onion and parsley may 
be mixed with the cheese. 


Peanut Butter Sandwich 


Procedure: For one sandwich, use from 
2 to 3 tablespoons peanut butter. If too 
thick to spread, moisten with cream or 
milk or with chili sauce or catsup, which 
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will add flavor. Serve between slices of 
buttered bread, or bread toasted on one 
side only. If desired, toasting may be 
done after sandwich has been filled. A 
tart jelly may be spread on top of the 
peanut butter if desired. 


Peanut Butter and Bacon Sandwich 


Procedure: Mix 2 tablespoons peanut 
butter with 1 tablespoon cream or chili 
sauce. Mince 1 strip cooked bacon and 
mix with peanut butter. Spread on 1 
slice hot buttered toast or on 2 buttered 
halves of finger roll. The latter may be 
put under the broiler for 2 minutes if 
desired. 


Salad Sandwich Roll 


Procedure: Split a soft finger roll and 
spread with softened butter. Pile chicken, 
crab or shrimp salad on each half. Gar- 
nish with strips of green pepper or pi- 
miento, or with hard-cooked egg yolk 
which has been put through a sieve. 
One half of the roll may be piled with 
chicken or fish salad and the other half 
with creamed butter mixed with deviled 
ham or anchovy paste. 


Bacon and Tomato Sandwich 


Procedure: Toast 2 slices bread and trim 
crusts. Put 1 slice on warm plate, cover 
with crisp lettuce and thick slices of 
skinned tomatoes. Arrange crisp bacon 
on top of tomatoes and cover with other 
slice of toast. Cut diagonally into 3 sec- 
tions. The tomatoes may be spread with 
mayonnaise if desired. 


Cheese Dream 


Procedure: Toast 1 slice bread on one 
side. Trim crust and butter untoasted 
side. On this arrange thin slices of Amer- 
ican cheese. Sprinkle with paprika and 
spread with prepared mustard if desired. 
Place under broiler about 3 inches from 
heat and toast until cheese melts. Minced 
uncooked bacon or 2 strips of bacon may 
be placed on top of cheese before it is 
toasted. Serve with sliced skinned toma- 
toes if desired. 
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Club Sandwich 


Procedure: Toast 3 slices of bread lightly, 
trim edges evenly with long sharp knife 
and spread with butter. On the first slice 
arrange leaves of crisp lettuce and slices 
of cooked chicken. Spread with mayon- 
naise and cover with second piece of 
toast. On this arrange sliced tomatoes. 
Spread tomatoes with mayonnaise and 
top with broiled bacon. Cover with third 
slice of toast and cut diagonally into 3 
sections. Garnish with lettuce and stuffed 
olives. 


Grilled Sardiné Sandwich 


Procedure: Toast 1 slice bread on one 
side and trim crust. Arrange drained sar- 
dines on untoasted side, place under 
broiler about 3 inches from heat and 
toast about 3 minutes until sardines are 
thoroughly heated. Place on warm plate 
and sprinkle with lemon juice or serve 
with a lemon quarter. 


Hot Mushroom Sandwich 


Procedure: Use 2 slices buttered bread or 
2 slices buttered toast. Trim crusts. Put 
1 slice bread or toast on warm plate and 
cover with creamed mushrooms (p. 522). 
Cover with other slice and garnish with 
parsley or with sliced hard-cooked egg. 


TEA SANDWICHES 


Softened butter, cream cheese or 
a meat paste is generally the basis 
of filling for dainty sandwiches. The 
thinly sliced bread may be spread 
with softened butter or with cheese. 
The butter and the cream cheese may 
be flavored with minced water cress 
plus a little lemon juice and onion 
juice, if allowed. Anchovy paste may 
also be used as a flavoring. Cream 
cheese may be thinned with sweet or 
sour cream and flavored with minced 
olives or chopped nuts. The meat 
paste should be thinned with sweet 
or sour cream and may be seasoned 
to taste. The spread slices of bread 
may be covered with unspread slices 


551 


if desired and cut with a sharp knife 
into squares or diamonds or with a 
fancy cutter. Open sandwiches, or 
canapés as they are called, may be 
garnished with sliced hard-cooked 
eggs, sliced olives or strips of pimiento 
or green pepper, if allowed. The 
spread slices, after the crusts have 
been trimmed evenly, may be rolled 
and then fastened with a toothpick 
and garnished at the end with sprigs 
of parsley or water cress. 


QUICK BREADS 


The leavening or the raising cf 
dough can be produced by the com- 
bination of an acid with an alkali, 
sodium bicarbonate or baking soda. 
This action is quite fast, and for that 
reason is used in the preparation of 
doughs and batters for quick breads 
such as mufhns, griddle cakes, biscuits, 
cakes and cookies. Molasses and soda 
or sour milk and soda are used for 
certain products, but baking powder 
is more widely used. 

The acid-reacting materials used in 
baking powders are: (1) Tartaric acid 
and its salt, commonly known as 
cream of tartar. Such powders are 
classified as tartrate powders. (2) Acid 
salts of phosphoric acid which give 
the powders the name of phosphate. 
(3) Compounds of aluminum. The 
aluminum compound used at present 
is sodium aluminum sulfate. The 
manufacturers have designated this 
powder by the initials of the acid salt 
S. A. S. (4) Combinations of any of 
the above acid ingredients. The com- 
bination most frequently used is that 
of (2) and (3). This combination 
powder is frequently designated as 
S. A. S. phosphate. The aluminum salt 
is more frequently used in combina- 
tion than alone. 
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The chief difference between these 
owders is the reaction time in the 
cold. The tartrate powders react very 


quickly with the production of the 


carbon dioxide gas. Therefore the mix- 
tures containing them should not be 
beaten after the ingredients are thor- 
oughly mixed, since the beating tends 
to drive out the gas. This is especially 
true of thin mixtures. 

The aluminum salt S. A. S. is rela- 
tively insoluble in the cold dough or 
batter and requires heat to produce 
complete action. Mixtures containing 
this type of powder may well be 
beaten longer than when tartrate pow- 
ders are used, and if it is desirable 
they may be allowed to stand from 10 
to 15 minutes at room temperature be- 
fore baking. The phosphate is more 
soluble than the aluminum salt, but 
less soluble than the tartrate. It is in- 
termediate in its reaction time. 

There was at one time much dis- 
cussion in regard to the wholesome- 





ness of various baking powders, 
especially those containing aluminum 
compounds. Well-known _ scientists 
differed in opinion as to the effect 
of the residue from aluminum com- 
pounds upon health. Later research 
work with this type of baking powder, 
however, has resulted in confirmation 
of the theory that aluminum salts in 
the quantities in which they are 
usually found in breadstuffs are harm- 
less. As baking powders of this type 
are inexpensive, they are used largely 
today. When a combination powder 
replaces a baking powder of another 
type in a recipe, about one third less 
should be used. 

Baking-powder mixtures will in any 
case figure only slightly in the diet of 
the invalid. Bran, whole-wheat and 
gluten muffins are the only baking- 
powder breads used to any extent. 
When baking-powder mixtures are 
used, they should be baked thor- 
oughly. 


Fic. 125. Mixing bran muffins. 
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Other Methods of Raising Batters. 
The raising of batter may be done by 
air and steam. Sponge cakes and angel 
cakes, which contain no chemical 
leavening agents, are raised by the 
expansion of the air beaten into the 
thin batter, and also by the steam gen- 
erated from the heating of the water 
in the mixture. Steam plays the prin- 
cipal part in raising preparations 
which are made from thin batter—so 
thin that it allows the force of the 
steam to raise it. 

Doughs and Batters. A mixture of 
flour and other ingredients combined 
with just enough liquid so that the 
dough may be rolled is known as a 
dough, while a thinner mixture is 
known as a batter. The latter usually 
contains eggs. Biscuits, cookies and 
pastry are examples of doughs; griddle 
cakes, muffins, popovers and waffles 
are examples of batters. All-purpose 
flour is the choice for doughs and for 
all batters excepting fine cake, for 
which a highly refined cake flour is 
preferable. 

To obtain a tender texture, both 
doughs and batters should be handled 
as little as possible. Doughs should be 
rolled only enough to produce the 
proper thickness; batter should be 
stirred just enough to moisten the dry 
ingredients thoroughly. 

Recipes for biscuits and muffins 
of the standard type follow. Addi- 
tional recipes for breads, biscuits and 
mufins, and for cookies and cakes wi'l 
be found under “Allergy Recipes,” 
also in this chapter. 


BISCUIT AND MUFFIN 
RECIPES 


Biscuits and muffins, often known 
as quick breads, are easy to prepare. 
Because of the comparatively small 


amount of shortening used in their 
preparation, both dough and _ batter 
must be handled gently if the products 
are to be tender. When liquid is added 
to the dry ingredients, there should 
be no overstirring or beating. Muffin 
batter need not be free from lumps to 
produce a standard product that is 
light with a fluffy tender crumb free 
from large holes. Biscuit dough should 
be kneaded lightly just long enough 
to smooth it in order to obtain a light, 
tender product. 

Both biscuits and muffins should be 
served as soon as possible after they 
come from the oven and should be 
arranged in a napkin for serving. 
Leftover products may be reheated in 
a roll warmer in the oven, if they are 
covered, or they may be split and 
toasted. 


Baking Powder Biscuits 


Ingredients: 


1 cup sifted flour 

1% teaspoons baking powder 

¥4 teaspoon salt 

2 tablespoons shortening 

¥ cup milk (about) 
Procedure: Mix and sift the dry in- 
gredients together. Work in the shorten- 
ing with tips of fingers or cut in with 
2 knives. Add the liquid all at once, 
mixing with a knife gently until flour 
is dampened. Then stir quickly just until 
dough follows knife round bowl (about 
30 strokes altogether). Pat or roll to % 
inch in thickness. Cut into rounds with 
a biscuit cutter. Press trimmings to- 
gether lightly, pat or roll and cut into 
rounds. Place on ungreased baking sheet 
and bake in a hot oven (450° F.) from 
12 to 15 minutes. Yield: 8 biscuits. 


Drop Biscuits 

Procedure: Follow directions for baking 
powder biscuits. Increase milk to % cup 
and omit kneading. Drop by tablespoon- 
fuls on ungreased baking sheet. 
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Muffins Corn-meal Muffins 


Family-size recipes for muffins de- 
mand only one egg. For this reason 
and because a large number of muffins 
may be baked as easily as a small 
number, it is well to prepare large 
recipes if the other members of the 
family besides the patient like hot 
breads. For a small recipe, beat egg 
before dividing into equal halves. The 
remaining half may be used for some 
other purpose in cooking. Both fam- 
ily-size and small-quantity recipes are 
given for muffins. 


Plain Muffins 


Family Size 

Ingredients: 

2 cups sifted flour 

3 teaspoons baking powder 

2 tablespoons sugar 

¥ teaspoon salt 

1 egg 

2 tablespoons melted shortening 

1 cup milk 

Yield: 16 small muffins 


Small Quantity 


Ingredients: 

1 cup sifted flour 

114 teaspoons baking powder 

1 tablespoon sugar 

Y, teaspoon salt 

egg 

1 tablespoon melted shortening 

¥ cup milk 

Yield: 8 small muffins 
Procedure: Mix and sift the dry in- 
gredients. Beat egg thoroughly and stir 
in melted shortening. Add milk and stir 
well. Stir this mixture all at once into 
the dry ingredients until they are just 
moist (about 15 strokes). Drop into 
greased muffin pans and bake in hot 
oven (425° F.) about 20 minutes if small 
muffin pans are used, from 25 to 30 
minutes if large pans are used. 


Procedure: Follow directions for plain 
muffins below. For Family-Size Recipe: 
Combine 1 cup sifted white flour with 
34 cup corn meal. For Small-Quantity 
Recipe: Combine 34 cup sifted white 
flour with 3 cup corn meal. 


Whole-wheat Muffins 


Procedure: Follow preceding directions 
for plain muffins. For Family Size: Com- 
bine 1 cup sifted white flour with the 
other dry ingredients and sift together. 
Add *%4 cup unsifted whole-wheat flour 
to this mixture. 

For Small Quantity: Combine % cup 
sifted white flour with the other dry in- 
gredients and sift together. Add 3 cup 
unsifted whole-wheat flour to this mix- 
ture. 


Rich Muffins 


Family Size 
Ingredients: 


2 cups sifted flour 

3 teaspoons baking powder 
¥ teaspoon salt 

\% cup shortening 

% cup sugar 

1 egg 

1 cup milk 

Yield: 16 small muffins 


Small Quantity . 


Ingredients: 
1 cup sifted flour 
144 teaspoons baking powder 
Y teaspoon salt 
2 tablespoons shortening 
2 tablespoons sugar 


Yield: 8 small muffins 


Procedure: Mix and sift dry ingredients. 
Cream shortening, add sugar and cream 
until fluffy. Stir in egg. Add dry in- 
gredients alternately with milk, beating 
well after each addition. Bake in greased 
mufhn pans in moderately hot oven 
(425° F.) from about 20 to 30 minutes. 
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Procedure: Follow preceding directions 
for rich muffins. Pour batter into a 
greased cake pan 8 inches square. 
Sprinkle with %4 cup sugar mixed with 
] teaspoon cinnamon. Bake in a moderate 
oven (375° F.) 30 minutes. 


Bran Muffins 


Family Size 

Ingredients: 

2 tablespoons shortening 

\4 cup sugar 

1 egg 

1 cup bran 

34 cup milk 

1 cup sifted flour 

2% teaspoons baking powder 


14 teaspoon salt 
Yield: 16 muffins 


Small Quantity 


Ingredients: 

1 tablespoon shortening 

2 tablespoons sugar 

14 egg 

¥% cup bran 

38 cup milk 

1% cup sifted flour 

1% teaspoons baking powder 

¥ teaspoon salt 

Yield: 8 muffins 
Procedure: Cream shortening and sugar 
thoroughly. Add unbeaten egg and beat 
well. Stir in bran and milk. Let soak 
until most of moisture is taken up. Add 
sifted dry ingredients and stir only until 
flour disappears. Bake in greased muffin 
pans in moderately hot oven (400° F.) 
about 30 minutes. 


ALLERGY RECIPES 


The most common food allergies 
are toward milk, wheat and eggs, and 
to provide breads free from these 
products often presents a problem. 
The crisp rye wafers which can be 
purchased are free from all these of- 


fending substances, but the patient 
may tire of them. When the allergy 
is toward milk alone, any standard 
recipe may be used by merely sub- 
stituting water for milk. When the 
patient is allergic only to wheat, the 
following substitutions can be made 
in standard recipes: 


COMBINATIONS OF FLOUR TO BE 
USED IN PLACE OF 1 CUP WHEAT 


FLOUR 
(1) Rye flours . 2... -2eoee aeee 16 cu 
Potato Hout... < senee eee 1, OD 
(2). Rye float. Ge... ees 24 cup 
Potato flours as: ee eee 18 cup 
(3) Rice flour. ... (10 tablespoons) 5g cup 
RYG AGUES 2 =... sauiaste nea 46 cup 
CS ipoy Hour. «).<s vx getetonen eine 1 cup 
Potato starch flour........... 34 cup 


When substitutes for wheat flour 
are used, the resulting products cannot 
be scored by the standards used for 
breads made with wheat flour alone, 
especially when eggs must be omitted. 
It is sometimes difficult to purchase 
flours other than wheat, and usually 
a “health store” is the only place 
where they can be got. It may be more 
practical to purchase a “mix” designed 
for the allergic person than to combine 
the desired flours. If possible, light-rye 
rather than whole-rye flour should be 
chosen, as the whole-rye flour spoils 
rather quickly. Corn meal and ground 
rolled oats are two products which can 
be used to advantage, as they are 
always available and are generally 
acceptable. 

When small quantities of various 
flours are to be combined and when 
coarse flours are used, it is not neces- 
sary to sift the flour before measuring, 
but combinations of flours should be 
thoroughly mixed and sifted with the 
other dry ingredients. Most mufhns 
and biscuits have better texture when 
made in small sizes. If small muffin 
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Fic. 126. Bran muffins ready for serving. 
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pans and biscuit cutters are not avail- 
able, decrease the indicated oven tem- 
peratures by 25 degrees and increase 
the baking time slightly for larger 
products. For further information 
with regard to recipes for the allergic 
patient the nurse is referred to “Re- 
vision of Allergy Recipes” prepared by 
the Diet Therapy Section of the Amer- 
ican Dietetic Association. 


Breaps AND MUuFFINsS 


In the following recipes the letters 
W-E-M denote the absence of wheat, 
eggs and milk, according to the initial 
or initials used. 

Rye Bread (W-E-M) 
Ingredients: _ 

1 cake compressed yeast or 1 envelope 

quick-rising dry yeast 

14% cups lukewarm water 

2 tablespoons sugar 

11 teaspoons salt 

2 tablespoons melted shortening 

5 cups light rye flour (approximately) 
Procedure: Crumble compressed yeast or 
empty envelope of dry yeast into large 
bowl. Add ¥% cup of the lukewarm water 
and 1 teaspoon sugar. Stir and let stand 
5 minutes. Add remaining sugar, salt and 
shortening. Stir until well mixed. Stir in 
half the flour and beat until smooth. 
Sprinkle about % cup of remaining flour 
on kneading board. Add remainder to 
mixture, and when well blended turn out 
on floured board. Knead until smooth 
and elastic. Place in greased bowl, cover 
with a towel and let rise over hot water 
until double in bulk. Divide into two 
parts and shape each on floured board, 
kneading until mixture can be shaped 
into a loaf. Place in greased bread pan 
and let rise until double. Bake in a mod- 
erately hot oven (425° F.) until lightly 
browned (about 15 minutes). Lower 
temperature to 350° F. and continue bak- 
ing about 30 minutes more. 
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Steamed Rye Bread (W-E-M) 


Ingredients: 


*4 cup rye flour 

%4 cup corn meal 

¥% teaspoon baking soda 
-1 teaspoon salt 

%4 cup ground rolled oats 
16 cup molasses 

34 cup water 


Procedure: Mix and sift together rye 
flour, corn meal, soda and salt. Stir in 
the ground rolled oats. Add molasses and 
water all at once and stir until well 
blended. Pour mixture into two greased 
quart molds or cans. Cover tightly and 
steam 3 hours. Uncover, place in slow 
oven (350° F.) for about 20 minutes, 
until tops of loaves are dry. The loaves 
not used at once may be wrapped in 
waxed paper for storing and then re- 
steamed in the molds until hot. Yield: 
2 loaves. 


Banana Rye Bread (W-E-M) 


Ingredients: 


2 cakes compressed yeast 

3 tablespoons lukewarm water 

1 tablespoon salt 

114 tablespoons sugar 

3 tablespoons melted shortening 

2% cups mashed ripe bananas? (5 to 

6 bananas) 

_ 5% to 6 cups light rye flour 
Procedure: Dissolve yeast in water. Mix 
together salt, sugar, shortening and 
bananas. Add half the flour and beat 
until smooth. Beat in the dissolved yeast. 
Add remaining flour gradually and mix 
well. Turn dough out onto a floured 
board. Knead about 8 minutes, adding 
just enough additional rye flour to pre- 
vent sticking. Place dough into a lightly 
greased bowl. Cover and let rise until 
double in bulk (about 2 hours). Turn 
out again onto floured board and knead 
lightly about 2 minutes. Shape dough 
into 2 loaves. Place into lightly greased 
bread pans (8 x 4x3 inches). Cover and 


1Use fully ripe bananas—yellow peel 
flecked with brown. ; 
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let rise again until double in bulk (about 
1 hour). Bake in a moderately hot oven 
(425° F.) from 5 to 10 minutes, or until 
crust begins to brown. Reduce tempera- 
ture to 350° F. and bake from 35 to 40 
minutes longer, or until bread is done. 
Remove from pans. Brush top crusts with 
water. Yield: 2 loaves. 


Rolled Oats Biscuits (W-E-M) 


Ingredients: 


2 cups finely ground rolled oats 

1 teaspoon salt 

3 teaspoons baking powder 

3 tablespoons shortening 

38 to % cup water 
Procedure: Mix ground oats thoroughly 
with salt and baking powder. Cut in or 
rub in shortening until mixture is as fine 
as coarse corn meal. Stir in enough water 
to make a stiff dough. Pat out and cut 
into rounds. For a drop biscuit, add 
more water and drop by tablespoonfuls 
on baking sheet. Bake in hot oven (450° 
F.) from 10 to 12 minutes. Yield: 12 
small biscuits. 

Note: I cup light-rye flour may replace 
1 cup ground rolled oats. 


Corn and Rice Muffins (W-E-M) 


Ingredients: 


Y% cup rice flour 

16 cup corn meal 

¥% teaspoon salt 

2 teaspoons baking powder 
2 tablespoons sugar 

¥ cup water 


2 tablespoons melted shortening 
Procedure: Mix and sift the dry in- 
gredients. Stir in water and the melted 
shortening; beat until very well blended. 
Bake in small greased muffin pans in 
moderately hot oven (400° F.) from 20 
to 25 minutes. Yield: 6 small muffins. 


Rice and Soy Muffins (W-E-M) 
Ingredients: 

1 cup rice flour 

¥ cup soy flour 
¥% teaspoon salt 


3 teaspoons baking powder 

1 tablespoon sugar 

%4 cup water 

2 tablespoons melted shortening 


Procedure: Mix and sift dry ingredients 
three times. Stir in water and the melted 
shortening; beat until very well blended. 
Bake in small greased muffin pans in 
moderately hot oven (400° F.) from 20 
to 25 minutes. Yield: 8 small muffins. 


Rye and Corn-meal Muffins (W-E-M) 


Ingredients: 

¥ cup light-rye flour 

¥ cup corn meal 

3 teaspoons baking powder 

1 tablespoon sugar 

¥ teaspoon salt 

¥ cup water 

1 tablespoon melted shortening 
Procedure: Sift dry ingredients together. 
Stir in water and shortening; continue 
stirring until blended. Bake in well- 
greased muffin tins in moderately hot 
oven (400° F.) from 20 to 25 minutes. 
Yield: 6 small muffins. 


Buckwheat and Rye Muffins 

(W-E-M) 
Ingredients: 

4 cup buckwheat flour 

*4 cup light-rye flour 

2 teaspoons baking powder 

¥% teaspoon salt 

1 tablespoon sugar 

34 cup hot water 

1 tablespoon shortening 

2 tablespoons molasses 

Y teaspoon soda 
Procedure: Mix and sift flour, baking 
powder, salt and sugar. Combine hot 
water, shortening and molasses. Add 
soda, stir until dissolved and stir into the 
flour mixture. Bake in small well-greased 
mufhn pans in moderately hot oven 
(400° F.) from 20 to 25 minutes. Yield: 
8 smaii muffins. 

Note: This makes a muffin of cakelike 
texture, 
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Soy and Potato Muffins (W-E-M) 
Ingredients: 

¥% cup soy flour 

¥ cup fine potato flour 

¥ teaspoon salt 

1 tablespoon sugar 

3 teaspoons baking powder 

¥% cup water 

3 tablespoons melted shortening 


Procedure: Mix and sift the dry in- 
gredients three times. Stir in water and 
melted shortening; beat until well 
blended. Bake in small well-greased 
mufin pans in moderately hot oven 
(400° F.) about 25 minutes. Yield: 6 
small muffins. 


Old-fashioned Johnnycakes (W-E-M) 


Ingredients: _ 
2 tablespoons shortening 
1 cup boiling water 
1 cup corn meal 
14 teaspoon salt 
2 tablespoons sugar 


Procedure: Add shortening to boiling 
water. Stir in corn meal, salt and sugar, 
and stir over low heat until mixture 
thickens. Drop by tablespoonfuls on pre- 
heated well-greased griddle and bake 
until lightly browned on both sides. 
Lower heat under griddle and bake 5 
minutes more, turning often. Yield: 10-12 
cakes. 


Corn and Oat Muffins (W-M) 
Ingredients: 


*4 cup corn meal 

1 teaspoon salt 

3 teaspoons baking powder 

3 tablespoons sugar 

1 cup finely ground rolled oats 
%4 cup water 

1 tablespoon melted shortening 
1 egg, well beaten 


Procedure: Mix and sift corn meal, salt, 


baking powder and sugar. Add ground 
oats and mix well. Add water and melted 
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shortening to beaten egg and stir into 
flour mixture. Bake in small muffin pan 
in moderately hot oven (400° F.) about 
25 minutes. Yield: 8 small muffins. 


CAKES AND COOKIES 


Angel Food (W-M) 


Ingredients: 
4 egg whites 
1 teaspoon salt 
% teaspoon cream of tartar 
¥ cup sifted sugar 
% teaspoon vanilla or almond extract 
¥4 cup potato flour 


Procedure: Beat egg whites until foamy, 
add salt and cream of tartar, and con- 
tinue beating until whites are stiff but 
not dry. Fold in half the sugar, then the 
flavoring. Mix flour and remaining sugar, 
sift and fold into mixture. Bake in an 
ungreased 8-inch tube pan in slow oven 
(325° F.) from 35 to 40 minutes, or 
bake in small ungreased muffin pans 
filled almost to top about 20 minutes. 
Yield: 1 8-inch cake or 12 to 15 medium 
cakes. 


Little Gold Cakes (W-M) 


Ingredients: 
38 cup potato flour 
34 teaspoon baking powder 
¥g teaspoon salt 
4 tablespoons shortening 
¥ cup sugar 
4 egg yolks 
4 cup water 
¥% teaspoon vanilla extract 


Procedure: Mix potato flour, baking 
powder and salt; sift. Cream shortening, 
add sugar slowly and cream until fluffy. 
Stir in well-beaten egg yolks. Add dry 
ingredients alternately with water, stir- 
ring well after each addition. Add va- 
nilla extract. Fill well-greased muffin 
pans one half full and bake in moderate 
oven (350° F.) from 25 to 30 minutes. 
Yield: 12 to 15 small cakes. 
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Butterscotch Wafers (W-M) 


Ingredients: 

% cup unsifted rye flour 

34 teaspoon baking powder 

\ teaspoon salt 

\% cup shortening 

1 cup brown sugar, firmly packed 

1 egg, well beaten 

°4 cup chopped nut meats 
Procedure: Mix flour, baking powder and 
salt. Melt shortening, stir in sugar and 
mix well. Remove from heat and stir in 
well-beaten eggs. Stir in sifted dry in- 
gredients to which nut meats have been 
added. Drop by 1% teaspoonfuls on 
greased baking sheet and bake in slow 
oven (325° F.) about 15 minutes. Cool 
slightly, then remove carefully with a 
thin knife or spatula. If cookies harden 
on sheet, return to the oven for a few 
minutes. Yield: About 3% dozen cookies 
2 inches in diameter. 


Oatmeal Cookies (W) 


Ingredients: 

1 cup unsifted rye flour 

¥% teaspoon baking soda 

¥% teaspoon salt 

\ teaspoon cinnamon 

\% teaspoon cloves 

¥ cup shortening 

34 cup brown sugar, firmly packed 

1 egg, well beaten 

34 cup rolled oats 

¥% cup chopped nut meats 

¥ cup seeded raisins 

2 tablespoons sour milk or buttermilk 
Procedure: Mix flour, soda, salt and 
spices. Cream shortening, add sugar 
slowly and cream until fluffy. Stir in 
well-beaten egg. Add rolled oats, nut 
meats and raisins; mix well. Stir in dry 
ingredients alternately with sour milk or 
buttermilk. Drop by teaspoonfuls on 
greased baking sheet and let stand a few 
minutes. Flatten dough by stamping 
with a tumbler covered with a damp 
cloth. Bake in slow oven (325° F.) from 
10 to 15 minutes. Yield: 3 dozen cookies 
3 inches in diameter. 


Quick Chocolate Drops (W-E) 


Ingredients: 
14% cups (14% oz. can) sweetened 
condensed milk 
2 cups chopped nut meats or 3 cups 
shredded coconut 
2 squares chocolate, melted 


Procedure: Blend melted chocolate with 
condensed milk. Stir in chopped nut 
meats or coconut and mix well. Drop by 
teaspoonfuls on greased baking sheet and 
bake in moderate oven (350° F). from 
15 to 20 minutes. Yield: 4 dozen cookies 
1 inch in diameter. 

Note: This recipe may be halved if 
there is some other use for the condensed 
milk. These cookies keep indefinitely, 
however, and it may be more practical 
to make up the entire recipe. 


Scotch Fingers (W-E-M) 
Ingredients: 


1 cup ground rolled oats 

Y teaspoon salt 

14 teaspoons baking powder 

2 tablespoons sugar 

2 tablespoons warm water 

2 tablespoons molasses 

1 tablespoon melted shortening 


Procedure: Mix ground oats, salt, baking 
powder and sugar. Stir in warm water, 
molasses and melted shortening; mix 
well. Flour board with ground rolled 
oats. Roll out to a very thin sheet and 
cut into narrow strips. Bake on a greased 
pan from 15 to 20 minutes in a mod- 
erately hot oven (425° F.). Yield: 24 
fingers 2 inches x 1 inch. 


Scottish Fancies (W-M) 


Ingredients: 

1 cup ground rolled oats 

¥ teaspoon salt 

114 teaspoons baking powder 

¥ cup brown sugar 

1 egg, well beaten 

1 tablespoon melted shortening 
Procedure: Mix ground oats, salt, baking 
powder and sugar. Stir in egg and melted 
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shortening; mix well. Drop from tea- 
spoon on well-greased baking sheet. 
Bake in a slow oven (325° F.) until deli- 
cately brown. Remove cakes from pan 
while hot. Yield: 1 dozen cakes 3 inches 
in diameter. 


Meringues (W-M) 
Ingredients: 

1 egg white 

\ cup sugar 

Dash salt 

¥ teaspoon vanilla 
Procedure: Beat the egg white until stiff 
and dry. Beat in gradually half the sugar 
and the salt. Fold in remaining sugar 
and vanilla extract. Drop meringues by 
tablespoonfuls on ungreased baking 
sheet, piling mixture high in center. 
Bake in slow ‘oven (275° F.) from about 
40 to 45 minutes (until meringues are 
dry on the surface and will slip off the 
sheet easily). Remove from sheet with 
wet knife. If meringues are to be served 
with ice cream, press in bottom crusts. 
Yield: 6 small meringues. 


REVIEW QUESTIONS 


1. Outline the use of grain in bread 
through history to the present day. 

2. Why is wheat the chosen flour 
for a yeast bread? Why was refined 
white flour used as a staple in- 
gredient? 

3. What additions to refined flour 
were obligatory during World War 
II? Should this program be con- 
tinued? 

4. Compare the percentages of var- 
ious nutrients in white, in enriched 
and in whole-wheat flours. 

5. What leavenings are used for 
raising quick breads? Give examples 
of their use. 

6. How does a dough differ from a 
batter? How should each be handled 
so that the texture will be fine? 

7. In what conditions are flours 
other than wheat used in the prepara- 
tion of breads and other baked prod- 
ucts? Can the standards for wheat- 
flour products be applied to these? 
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Inexpensive Family-Size Recipes 


Chapter Topics 


SOUPS 

BEAN DISHES 
FISH DISHES 
MEAT DISHES 


The public-health nurse may find it 
necessary to help a family to utilize 
the food budget in such a way that 
food will be adequate. When a nutri- 
tionist is attached to the staff of the 
public agency with which the nurse 
works, a menu and recipe service will 
be available for distribution. As all 
social agencies do not have the advan- 
tage of the services of nutritionists, 
inexpensive family-size recipes are 
given in this chapter. The following 
group of recipes can be suggested by 
the nurse to families in need of low- 
priced nutritious foods. The ingredi- 
ents of the recipes have been chosen 
with due regard for cost. Evaporated 
milk, for instance, is generally less 
expensive than fresh milk, and if dry 
skim milk is available its use may be 
demonstrated. Suggestions for the se- 
lection and the preparation of inex- 
pensive cuts of meat and the use of 
fish when it is low in price may be 
of help when the food budget is 
limited. The use of green vegetables 
and the proper methods of cooking 
them to preserve food value (see 
Chap. 47) will be of practical value. 


Kitchen equipment is often limited, 


MISCELLANEOUS MAIN DISHES 


DESSERTS 
THE USE OF DRY SKIM MILK 





and dishes which can be made with 
utensils on hand should be chosen. If 
an oven is not available, dishes which 
can be cooked on top of the stove 
should be suggested. In the absence of 
a measuring cup, an 8-ounce glass may 
be used. 


SOUPS 


Bean Soup 


Ingredients: 
1% cups navy beans 
% cup diced carrot 
2 medium-sized onions, sliced 
2 bay leaves 
6 cups boiling water 
¥% cup milk, about 
Salt 
Pepper 


Procedure: Soak beans 12 hours and 
drain. Put beans, vegetables, bay leaves 
and water in saucepan. Cover and sim- 
mer over low heat until beans are soft, 
about 2 hours, stirring occasionally to 
prevent burning. Force through a sieve. 
Add enough milk to give desired con- 
sistency. Season with salt and pepper. 
Reheat and serve. Yield: 6 generous serv- 
ings. 

Note: A meat bone, if one is on hand, 
may be cooked with the beans. Peas and 
lentils may be used in place of the beans. 
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They may be cooked without soaking if 
directions on package so state. 


Milk Vegetable Chowder 


Ingredients: 
4 tablespoons butter or other fat 
1 medium-sized onion, sliced 
3 cups mixed diced vegetables (pota- 
toes, celery, carrots) 
2 cups boiling water 
2 cups milk or | cup evaporated milk 
diluted with 1 cup water 
Salt, pepper 
Procedure: Melt’butter, add onion and 
cook 3 minutes. Add vegetables and cook 
3 minutes, stirring constantly over low 
heat. Add water and cook until vege- 
tables are tender. Stir in milk slowly and 
heat. Season to taste with salt and pep- 
per. Yield: 6 servings. 
Note: Cooked leftover vegetables may 
replace part of the fresh vegetables and 
should be added with the milk. 


Fish Vegetable Chowder 


Procedure: Use recipe for milk vegetable 
chowder. Reduce amount of diced vege- 
tables to 144 cups and add from 4% to % 
Ib. cut boned fish. Leftover cooked fish 
may be used if it is added when the 
vegetables are almost tender. 


BREAN DISHES? 


Baked Beans, New England Style 


Ingredients: 

1 quart pea beans 

% Ib. salt pork 

1 tablespoon salt 

] teaspoon dry mustard 

84 cup molasses 

] cup boiling water 
Procedure: Wash and pick over beans. 
Soak in 2 quarts cold water 12 hours. 
Drain, cover with fresh water, bring to 
boiling point and simmer over low heat 


1 If an oven is not available, beans may be 
“baked” by simmering in a heavy covered 
pot on top of the stove. More liquid may be 
added during the cooking, if necessary. 


until skins burst when tested. To test: 
Take up a few beans with spoon and 
blow. When skins break, the beans are 
tender. Drain beans and place in bean 
pot. Scrape rind of salt pork and cut 
several gashes in the meat. Press into 
beans. Mix salt, mustard, molasses and 
boiling water; pour over beans. Add 
more boiling water, if necessary, to cover 
beans entirely. Cover and bake in very 
slow oven (250° F.) from 6 to 8 hours. 
Add more water when necessary. Un- 
cover and bake 30 minutes longer (until 
a brown crust has formed). Yield: 10 to 
12 servings. 

Note: If desired, 1 medium-sized 
onion, minced, may be baked with the 
beans. 


Baked Beans, New York Style 


Procedure: Follow preceding recipe for 
baked beans, New England style, sub- 
stituting %4 cup brown sugar, firmly 
packed, for the molasses. Also, marrow 
beans may be used to replace the pea 
beans. If desired, the salt pork may be 
sautéed from 3 to 5 minutes before com- 
bining with the beans. 


Chili Con Carne 


Ingredients: 

2 tablespoons bacon fat 

1 medium-sized onion, minced 

1 clove garlic, peeled 

1 lb. chopped beef 

2 cups canned or cooked kidney beans 

] teaspoon salt 

Pepper 

¥% teaspoon chili powder 

2% cups canned tomatoes 

1 cup grated cheese 
Procedure: Melt bacon fat in heavy fry- 
ing pan, add chopped onion and garlic, 
and cook 3 minutes. Remove garlic, add 
meat and cook 2 minutes. Add kidney 
beans, seasonings and tomatoes; mix 
well. Put in greased 144quart casserole, 
sprinkle with cheese and bake in mod- 
erate oven (375° F.) from 15 to 20 min- 
utes, or cover and cook over low heat on 
top of stove. Yield: 6 servings. 
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Lima Beans, Baked 


Ingredients: 

Y |b. diced salt pork 

% cup sliced onions 

1 cup diced carrots 

3 cups boiled dried Lima beans 

2% cups canned tomatoes 
Procedure: Cook salt pork 5 minutes in 
heavy frying pan, add onions and carrots, 
and sauté over medium heat 5 minutes. 
Add cooked, drained Lima beans, mix 
well and place in greased casserole. Add 
tomatoes, cover and bake in moderate 
oven (350° F.) about 3 hours (until 
beans are tender). Yield: 6 servings. 

Note: Use leftover baked Lima beans 
as foundation for soup. 


FISH DISHES 


Codfish, Creamed 
Ingredients: 

2 cups salt codfish 

4 tablespoons butter or margarine 

4 tablespoons flour 

14 teaspoon pepper 

2 cups milk 
Procedure: Soak codfish in cold water 20 
minutes to remove some of the salt; 
drain. Cut in small pieces. Melt butter 
or margarine, stir in flour and pepper, 
and when well blended stir in milk 
slowly, stirring constantly over low heat 
until sauce thickens and boils. Add cod- 
fish, reheat and serve. Yield: 6 servings. 


Salmon, Creamed 


Procedure: Follow preceding directions 
for creamed codfish, substituting 2 cups 
flaked canned salmon for the soaked cod- 
fish. One teaspoon of salt should be 
added to the cream sauce. 


Salmon Loaf 


Ingredients: 


2 cups canned salmon 

2 cups soft bread crumbs 
¥% cup milk 

1 egg, well beaten 
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2 tablespoons melted butter or 
margarine 

1 teaspoon salt 

\4 teaspoon pepper 
Procedure: Drain salmon and reserve 
liquor for sauce. Remove bones and skin 
from salmon and break into pieces. Com- 
bine fish, crumbs, milk, well-beaten egg, 
butter or margarine, salt and pepper. 
Mix well and form into a loaf. Bake in 
a moderately hot oven (400° F.) from 
about 20 to 25 minutes (until light 
brown). Serve with the following sauce. 
Yield: 6 servings. 


Sauce for Salmon Loaf 


Ingredients: 

2 tablespoons butter or margarine 

2 tablespoons flour 

V4, teaspoon salt 

14 cup salmon liquor 

34 cup milk 
Procedure: Melt butter or margarine, stir 
in flour and salt, and when well blended 
add salmon liquor and milk slowly, stir- 
ring constantly over low heat until mix- 
ture thickens and boils. Serve with 
salmon loaf. 


MEAT DISHES 


Goulash 


Ingredients: 

1 lb. stewing beef 

¥ lb. lean pork 

2 pig or lamb kidneys 

4 tablespoons bacon fat 

3 tablespoons minced onion 

1 cup canned tomatoes 

1 teaspoon salt 

¥ teaspoon pepper 

4 medium-sized potatoes, pared and 

cut in cubes 

Procedure: Cut meat in l-inch cubes and 
split kidneys. Remove membrane and 
tubes from kidneys, soak in salted water 
30 minutes and slice. Heat bacon fat in 
heavy frying pan, add onion and meat, 
and .sauté until onions and meat are 
brown. Add tomatoes, salt and pepper, 
and mix well. Cover and let simmer 
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slowly 1 hour. Uncover, add potatoes, 
cover and cook until potatoes are tender. 
Add a little water and more salt if neces- 
sary. Yield: 6 servings. 


Liver, Sautéed 


Procedure: Have beef, lamb or pork liver 
sliced ¥% inch thick. Wipe with cloth and 
remove skin and tubes. Dredge with 
flour. Cook in hot, well-greased frying 
pan about 5 minutes, turning occasion- 
ally until well browned. Add more fat 
as needed. Season with salt and pepper. 
Be careful not to overcook liver. Allow 
\% |b. for each serving. 


Baked Liver with Vegetables 


Ingredients: 

1 lb. beef liver, sliced 

1 teaspoon salt 

\ teaspoon pepper 

4 onions 

2 carrots 

214 cups canned tomatoes 
Procedure: Wipe liver, season with salt 
and pepper. Roll in flour. Cut onions and 
carrots in small pieces, put in frying pan, 
add sliced liver and canned tomatoes. 
Cover. Bake in moderate oven (375° F.) 
or cook over low heat on top of stove 
about 30 minutes (until liver is tender). 
Add more seasoning, if necessary. Yield: 
6 servings. 
Meat Loaf 
Ingredients: 

1 cup soft bread crumbs 

¥% cup milk or water 

1 ib. chopped beef 

1 egg (may be omitted) 

1 onion, finely chopped 

1 teaspoon salt 

\ teaspoon pepper 
Procedure: Soak bread crumbs in milk. 
Add other ingredients and mix well. 
Place in greased baking pan and bake in 
moderate oven (375° F.) 30 minutes, or 
until brown. A chopped carrot or green 
pepper may be added, if desired. Yield: 
6 servings. 
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Meat Stew 
Ingredients: 


2 Ibs. stewing beef or lamb 
1 teaspoon salt 

1% teaspoon pepper 

7 onions 

4 cups boiling water 

1 bay leaf 

4 cloves 

6 carrots 

6 potatoes 

Y cup flour 


Procedure: Wipe meat and cut in l-inch 
pieces. Sprinkle with salt and pepper and 
brown in its own fat. Peel and slice 1 
onion; cook with meat until yellow. Add 
water, bay leaf and cloves, cover and 
cook over low heat 14 hours. Add 
scraped carrots and remaining peeled 
onions; cook % hour. Add peeled pota- 
toes and cook until potatoes are tender. 
Mix flour with cold water to a smooth 
paste and stir into stew. Add more salt 
if necessary. Stir until gravy begins to 
thicken. Yield: 6 liberal servings. 

Note: The carrots may be replaced by 
2 cups diced turnips. 


Swedish Meat Balls 


Ingredients: 


2 cups soft bread crumbs 

34 cup milk 

2 tablespoons minced onion 

Y, cup salad oil or bacon fat 

1 lb. chopped beef 

Y teaspoon nutmeg 

114 teaspoons salt 

1 teaspoon paprika 

1 egg, slightly beaten 

2 tablespoons flour 

¥% cup milk 
Procedure: Soak bread crumbs in milk 10 
minutes. Sauté onion in half the oil or 
bacon fat until light brown. Add to meat 
with seasonings and slightly beaten egg. 
Add soaked bread crumbs and put mix- 
ture through meat grinder. Form in 
small balls and sauté*in frying pan in 
remaining fat until light brown on all 
sides. Sprinkle with flour, coating each, 
and cook 5 minutes. Add milk, cover 
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and cook 5 minutes. Yield: 16 to 18 
small balls. 


MISCELLANEOUS MAIN 
DISHES 


Baked Macaroni with Tomatoes 


Ingredients: 

1 package macaroni 

4 tablespoons bacon fat 

1 medium-sized onion, sliced 

% cup minced green pepper 

2% cups canned tomatoes 

¥% teaspoon salt 

¥% teaspoon pepper 

\% lb. sliced cheese 
Procedure: Cook macaroni as directed on 
package, rinse, drain and arrange in 
greased 2-quart casserole. Melt bacon fat 
in frying pan, add onion and green pep- 
per, and cook 1 minute. Add tomatoes, 
salt and pepper (adding more if neces- 
sary) and pour over macaroni. Cover 
with sliced cheese. Bake in moderately 
hot oven (400° F.) about 20 minutes 
(until cheese melts). Yield: 6 liberal serv- 
ings. 


Scalloped Potatoes 


Ingredients: 

6 medium-sized potatoes 

Salt 

Pepper 

2 tablespoons flour 

2 cups evaporated milk diluted with 

2 cups water 
Procedure: Wash and pare potatoes and 
cut in very thin slices. Place potatoes in 
greased 2-quart baking dish. Sprinkle 
with salt, pepper and flour. Pour in milk 
so that it can be seen through the top 
layer. Cover and bake in moderate oven 
(375° F.) 30 minutes. Remove cover and 
continue baking about 15 minutes longer, 
until potatoes are tender and a brown 
crust has formed on the top. Yield: 6 
servings. 

Note: If desired, 2 tablespoons minced 


onion may be added to the potatoes. Left- 
over minced ham may be added. 


Spanish Rice 


Ingredients: 


Y% cup salad oil 

1 clove garlic, peeled 

1 medium-sized onion, minced 
¥Y, cup chopped green pepper 

3 cups boiled rice 

1 teaspoon salt 

244 cups canned tomatoes 


Procedure: Heat salad oil in large frying 
pan. Add garlic, onion, green pepper and 
rice, and cook 3 minutes, stirring con- 
stantly. Add salt and tomatoes. Mix well, 
cover and cook over low heat until to- 
mato juice is absorbed, about 15 minutes. 
Yield: 6 servings. 

Note: Add 1 cup chopped cooked 
meat, if desired. 


Spaghetti, Italian Style 


- Ingredients: 


Y cup salad oil or bacon fat 

1 clove garlic, peeled 

¥ lb. chopped beef or veal 

3 tablespoons minced green pepper 

3 tablespoons minced onion 

2% cups canned tomatoes 

1 4-oz. can tomato paste 

1 teaspoon salt 

2 teaspoons sugar 

1 cup boiling water 

1 package spaghetti 

Grated cheese 
Procedure: Heat salad oil or bacon fat in 
heavy saucepan. Add garlic and chopped 
beef or veal, green pepper and onion, 
and sauté 5 minutes, stirring frequently, 
until meat is well browned. Remove gar- 
lic, if desired. Force tomatoes through a 
sieve and add tomato paste, salt, sugar 
and water. Let simmer uncovered over 
low heat about 1% hours, until mixture 
is thick. Stir occasionally to prevent stick- 
ing. Cook spaghetti as directed on pack- 
age, rinse, drain and arrange on hot 
platter. Pour sauce round it and sprinkle 
with cheese. Yield: 6 servings. 
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Toasted Cheese 
Ingredients: 

1 teaspoon salt 

¥% teaspoon dry mustard 

¥ teaspoon paprika 

% Ib. cheese 

2 eggs 

1 cup milk 
Procedure: Mix seasonings in greased 
9-inch pie-pan. Flake cheese with a fork 
or grate into pan. Break eggs over cheese, 
add milk and mix with fork. Set in pan 
of hot water and bake in a moderate 
oven (375° F.) until set, from about 35 
to 40 minutes. Yield: 6 servings. 

Note: One instead of 2 eggs may be 
used. 


DESSERTS 


Baked Apple Pudding 
Ingredients: 

7 Winch slices bread 

4 tablespoons butter or margarine 

3 sliced apples 

1 cup sugar 
Procedure: Soften butter and spread 
bread slices. Line bottom and sides of 
baking dish with bread, buttered side 
toward the dish. Fill with apples and 
sugar, and cover with bread. Bake in 
moderate oven (375° F.) 30 minutes. 
Yield: 6 servings. 


Baked Rhubarb Pudding 


Procedure: Follow recipe for baked apple 
pudding, substituting 4 cups rhubarb for 
the apples. If rhubarb is very tart, more 
sugar may be added. 


Baked Custard 


Ingredients: 
3 eggs, slightly beaten 
3 tablespoons sugar 
¥% teaspoon salt 
1% cups evaporated milk diluted with 
1% cups water 
Nutmeg 
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Procedure: Combine slightly beaten eggs, 
sugar, salt and milk, and stir until sugar 
is dissolved. Pour into custard cups, 
sprinkle with nutmeg and place cups in 
pan of hot water. Bake in moderate oven 
(375° F.) until set, about 35 minutes. 
The custard will be cooked when mix- 
ture does not adhere to knife when in- 
serted. Cool quickly by placing cups in 
cold water. Yield: 6 custards. 


Bread Pudding 


Ingredients: 


3 tablespoons softened butter or 
margarine 

4 to 5 Yinch slices bread 

2 eggs or 4 egg yolks, slightly beaten 

\ cup sugar 

\4 teaspoon salt 

1 cup evaporated milk diluted with 

1 cup water, and scalded 

¥ teaspoon vanilla 


Procedure: Butter bread and arrange in 
baking dish. Combine slightly beaten 
eggs or egg yolks, sugar and salt. Add 
hot milk slowly and stir until sugar is 
dissolved. Stir in vanilla. Pour mixture 
over bread, place baking dish in pan of 
hot water and bake in slow oven (325° 
F.) until custard begins to set, about 40 
minutes. Serve hot or chilled. Yield: 6 
servings. 


Chocolate Blanc Mange 


Ingredients: 

146 cups evaporated milk 

114 cups water 

4 tablespoons cornstarch or 8 table- 

spoons flour 

5 tablespoons cocoa 

6 tablespoons sugar 

VY teaspoon salt 

1 teaspoon vanilla 
Procedure: Mix milk with 114 cups water 
in top of double boiler and scald over 
hot water. Mix cornstarch or flour, cocoa, 
sugar and salt. Stir in remaining water 
to this mixture, and when smooth stir 
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into scalded milk. Stir over hot water 
until thick. Cover and continue cooking 
5 minutes or more over the hot water. 
Stir in vanilla, pour into bowl or 6 cus- 
tard cups and chill. Yield: 6 servings. 


Fruit Custard Pudding 


Ingredients: 


1 cup evaporated milk 

1% cups cold water 

2 tablespoons cornstarch 

1 egg 

¥ teaspoon salt 

\ cup sugar 

¥ teaspoon vanilla 
Procedure: Mix milk with 1 cup cold 
water and scald in top of double boiler 
over hot water. Mix cornstarch with re- 
maining cold water (%4 cup) to a smooth 
paste and stir into scalded milk. Beat 
egg slightly, add salt and sugar, and mix 
with a small portion of the hot mixture; 
then add slowly to the contents of the 
double boiler. Stir until thickened. Add 
vanilla. Serve over sliced bananas or 
oranges, berries or other fruit, or with 
cottage pudding. 
Rice Pudding 
Ingredients: 

Y cup rice 

2 cups evaporated milk diluted with 

2 cups water 

¥ teaspoon salt 

\ cup sugar 

Y4 teaspoon nutmeg 
Procedure: Wash rice thoroughly and 
drain. Combine all ingredients and pour 
into well-greased baking dish. Bake in 
very slow oven (250° F.) about 2 hours, 
stirring at least 3 times during the first 
hour to break crust that forms. Do not 
stir during last hour of cooking. Chill 
before serving. Yield: 6 servings. 


Note: Add ¥% cup raisins before bak- 
ing, if desired. 


Scandinavian Prune Pudding 
Ingredients: 


% lb. prunes 
3% cups water 


1 l-inch stick cinnamon 

34 cup sugar 

¥ teaspoon salt 

5 tablespoons cornstarch 

1 tablespoon lemon juice 
Procedure: Wash prunes, cover with 3 
cups water and let stand 2 hours. Cook 
in covered saucepan until soft, about 20 
minutes. Drain, save juice and pit 
prunes. Return fruit and juice to sauce- 
pan, and add cinnamon. Combine sugar, 
salt and cornstarch. Mix with remaining 
cold water and add to fruit. Cook over 
low heat, stirring constantly, until mix- 
ture thickens, about 5 minutes. Remove 
cinnamon, add lemon juice, pour into 
mold and chill. Yield: 6 servings. 


Molasses Cake 


Ingredients: 


2% cups sifted flour 

%4 teaspoon baking soda 

1 teaspoon baking powder 
¥ teaspoon salt 

1 teaspoon cinnamon or allspice 
1 teaspoon ginger 

¥ teaspoon cloves 

1 egg 

¥ cup melted shortening 
1% cups molasses 

34 cup hot water 


Procedure: Mix and sift dry ingredients. 
Beat egg, stir in melted shortening and 
molasses. Add sifted dry ingredients al- 
ternately with hot water, beating well 
after each addition. Bake in a greased 
9x 9x2 pan in moderate oven (350° F.) 
45 minutes. Cut into squares; serve hot 
or cold. Yield: 16 portions. 


One-Egg Cake (Cottage Pudding) 


Ingredients: 


2 cups sifted flour 

3 teaspoons baking powder 
Y teaspoon salt 

\ cup shortening 

1 cup sugar 

1 egg 

34 cup milk 


1 teaspoon vanilla 
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Procedure: Mix and sift flour, baking 
powder and salt. Cream shortening, add 
sugar slowly and cream until fluffy. Add 
unbeaten egg and beat well. Add sifted 
dry ingredients alternately with milk, 
stirring well after each addition. Add 
vanilla. Bake in 2 greased 9-inch layer- 
cake pans, or in greased muffin pans, 
in moderate oven (375° F.) about 25 
minutes, or bake in 1 greased 8-inch 
square pan in moderate oven (350° F.) 
about 50 minutes. Cool and frost as de- 
sired or use hot with sauce for cottage 
pudding. Yield: 2 layers, about 16 me- 
dium-size cup cakes or | square. 


Molasses Cookies 
Ingredients: 

1 teaspoon soda 

1 tablespoon warm water 

214 cups sifted flour 

1 teaspoon ginger 

1 teaspoon cinnamon 

\ teaspoon salt 

1 cup shortening 

14 cup sugar 

¥% cup molasses 
Procedure: Dissolve soda in warm water 
and set aside to cool. Mix and sift flour, 
spices and salt. Cream shortening, add 
sugar slowly and cream until fluffy. Stir 
in molasses. Add sifted dry ingredients 
and blend thoroughly. Stir in cold soda 
and water mixture. Add more flour if 
necessary to make a stiff dough. Roll out 
thin on a lightly floured board. Cut into 
shapes and bake in a moderate oven 
(375° F.) from 8 to 10 minutes. Yield: 
4 dozen cookies. 


THE USE OF DRY SKIM MILK 


Dry skim milk is to be found in 
some city markets and, according to 
present expectations, will be obtain- 
able generally before long. As this is 
the most inexpensive form of milk, it 
can be used to great advantage in the 
limited food budget. Another advan- 


tage is that it can be kept in the pack- 
age on the kitchen shelf without re- 
frigeration. It has the same food value 
as skimmed fresh milk. Standard 
recipes may be used if the powdered 
dry milk is combined with water in 
equal amount to the milk indicated in 
the recipe. 


Reconstitution of Dry Skim Milk 


Ingredients: 


3 tablespoons dry skim milk + 1 cup 
water can be used instead of 1 cup 
milk 

6 tablespoons dry skim milk + 1 pint 
water can be used instead of | pint 
milk 

34 cup (12 tbsps.) dry skim milk + 1 
quart water can be used instead of 
1 quart milk 

Procedure: To make dry skim milk into 
liquid skim milk, just mix it with water 
in either of the following ways: 

Method 1: Pour water into mixing 
bowl. Sprinkle dry skim milk on top of 
water. Beat with rotary egg beater until 
dry skim milk dissolves, occasionally 
scraping down any powder clinging to 
bowl. 

Method 2: Pour water into jar or 
shaker large enough so that water only 
about half fills it. Sprinkle dry skim 
milk on top of water. Cover tightly and 
shake until dry skim milk dissolves. 

When made into liquid skim milk, 
keep in cool place just as you would 
fresh milk. 

In some recipes, you may find it more 
convenient to use dry skim milk in dry 
form. To use dry skim milk in dry form, 
just add dry skim milk to the other dry 
ingredients such as flour and salt, and 
then use water as the liquid in the recipe. 
For example, if your recipe calls for 1 
cup milk, add 3 tablespoons dry skim 
milk to other dry ingredients before 
mixing or sifting. Then follow recipe 
but use 1 cup water instead of the cup 
of milk listed in recipe. 
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MILK IN DIFFERENT FORMS 





THE FOLLOWING ARE ABOUT EQUAL IN FOOD VALUE 
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ONE POUND PACKAGE NONFAT 
if ass pple 5% CANS EVAPORATED 
OR VITAMIN “A” FORTIFIED FAT 4% QUARTS WHOLE MILK MILK. 1472 OUNCES EACH CAN 
Fic. 127. 


SpeciAL Recipes For Usinc Dry 
Skim MILK 


Dry skim milk may be used con- 
veniently in some recipes without re- 
constituting with water. 


Basic Cream Sauce 


Ingredients: 


2 tablespoons fat 

2 tablespoons flour 

3 tablespoons dry skim milk 

¥% teaspoon salt 

1 cup water (or water in which vege- 
tables were cooked) 


Procedure: Melt fat. Remove from heat. 
Mix flour, dry skim milk and salt. Add 
to fat, mixing until well blended. Grad- 
ually add water, stirring until well 
mixed. Cook over low heat, stirring con- 
stantly until thick and smooth, about 
5 minutes. Yield: about 1 cup. 


Potato Chowder 


Ingredients: 

1 teaspoon salt 

6 cups boiling water 

4 medium-sized potatoes, thinly peeled 
and sliced 

146 cups dry skim milk 

% Ib. salt pork, diced, or 3 tablespoons 
vegetable shortening 

1 medium-sized onion, sliced 


1 green pepper, diced 
4 tablespoons chopped celery leaves, if 
desired 

Procedure: Add salt to the boiling water 
and boil potatoes 5 or 8 minutes, or 
until tender. Drain. Save water. There 
should be from 4% to 5 cups. Mash pota- 
toes. Gradually beat in 4% cup dry skim 
milk with fork or spoon. Beat in % cup 
reserved potato water. Add remaining 
dry skim milk. Mix well. Add remain- 
ing potato water. Cook salt pork until 
browned. Add onion, green pepper and 
celery leaves. Cook 5 minutes, or until 
tender and lightly browned. Add to po- 
tato mixture. Bring to boiling point, 
stirring frequently. Yield: 4 to 5 serv- 
ings. 


Fish Chowder 


Ingredients: 


3 tablespoons fat 

2 medium-sized onions, sliced 

2 cups diced potatoes (about 2 medium 
sized) 

34 Ib. fish, cut in pieces (uncooked) 

1 carrot, sliced, if desired 

2 teaspoons salt 

\ teaspoon pepper 

744 cups water 

3 tablespoons flour 

14 cups dry skim milk 
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Procedure: Melt drippings. Add onions. 
Cook until soft and light brown in color. 
Add potatoes, fish, salt, pepper, carrot 
and 6% cups water. Cover and cook 
gently about 15 minutes or until potatoes 
are tender. Mix together flour and dry 
skim milk. Slowly add remaining 1 cup 
of water, mixing until smooth. Add to 
chowder, stirring constantly. Cook 5 
minutes or until thickened. Yield: 6 gen- 
erous servings. 


Creamed Noodles with Carrots 
Ingredients: 

2 cups diced carrots 

¥ package noodles 

3 tablespoons drippings 

1 medium-sized onion, sliced 

34 cup dry skim milk 

4 tablespoons flour 

1 teaspoon salt 

¥ teaspoori pepper 

2 cups carrot stock 

34 to 1 cup leftover diced chicken or 

meat, if available, or 4% cup grated 
cheese 

Procedure: Cook carrots covered in 2%4 
cups boiling salted water until tender. 
Drain and reserve liquor. Cook noodles 
in generous amount of boiling salted 
water until tender and drain. Melt drip- 
pings in frying pan, add onion and cook 
over low heat until yellow. Mix dry 
skim milk, flour, salt and pepper. 
Sprinkle over the reserved carrot liquor 
and beat until well blended. Add slowly 
to onions, while stirring constantly over 
low heat. Continue stirring until slightly 
thickened. Add drained carrots and 
noodles and chicken or meat, if available. 
Heat to bubbling. Add cheese if meat 
has been omitted. Stir just until cheese 
melts. Serve on toast or with mashed 
potatoes. Yield: 6 servings. 

Note: Leftover cooked carrots and 
noodles (2 cups) may be used. Water 
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may replace the carrot stock. String 
beans, peas or cabbage, or a mixture of 
vegetables, may replace the carrots. 


Apple Crumble 
Ingredients: 

¥ cup sifted flour 

% cup dry skim milk 

Y4 cup butter, margarine or other short- 

ening 

3 tablespoons sugar 

\4 teaspoon nutmeg 

\% teaspoon salt 

1 teaspoon cinnamon, if desired 

3 cups sliced apples (or about 2 large 

apples, sliced) 

Procedure: Mix flour, dry skim milk, 
sugar, numeg, salt and cinnamon. Cut 
shortening in with 2 knives or pastry 
blender until mixture is crumbly. 

Arrange apples in shallow, well- 
greased baking dish. Sprinkle apples 
with flour mixture. Bake in moderate 
oven (350° F.) about 25 minutes, or 
until apples are tender. Remove cover 
and bake 10 minutes longer, or until 
crumbs are brown. Good hot or cold 
with milk or cream. Yield: 6 servings. 


Baked Custard 


Ingredients: 

*4 cup dry skim milk 

14 cup sugar 

\ teaspoon salt 

3 eggs, slightly beaten 

3 cups boiling water 

¥ teaspoon vanilla 

Few grains nutmeg 
Procedure: Add dry skim milk, sugar 
and salt to eggs. Mix well with fork. 
Gradually add water and vanilla. Fill 
custard cups. Sprinkle with nutmeg. 
Place in pan of hot water and bake in 
a moderate oven (375° F.) about 30 min- 
utes, or until knife inserted in center 
comes out clean. Yield: 6 servings. 
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Part Four 
TABULAR MATERIAL AND SPECIAL TESTS 


Table 1 


Composition of Foods 
Including Minerals and Vitamins 


EXPLANATION OF TABLE 1 


COMPOSITION OF FOODS 


Simplified for Ease in Calculation. 
This table of food values, designed for 
the use of students and laymen, has 
been greatly siinplified for their con- 
venience without sacrificing accuracy 
unduly. Research in food values has 
demonstrated repeatedly that the com- 
position of food is variable because of 
differences in its variety, the soil and 
the climate’ where it is grown and its 
condition when analyzed. The values 
for most foods are averages of several 
determinations, sometimes’ of a wide 
range, and are usually calculated to 
one or two decimal places. It seems 
futile, however, to retain decimals in 
a food table to be used for approxi- 
mate calculations when in most cases 
they do not make for greater accuracy 
in final results. Thus the figures for 
protein, fat, carbohydrate, water and 
fiber have been rounded to the near- 
est whole number. For calcium and 
phosphorus two decimal places are re- 
tained, and for iron, niacin and biotin 
one decimal place in order to provide 
a similar degree of accuracy for the 
various nutrients. 

The designation Tr, meaning trace, 
has been used on the left-hand pages 
to indicate values which would have 
rounded to zero according to usual 
procedures. For purposes of calcula- 
tion these traces will be considered 
zero, but it seems less. misleading 
to recognize the presence of small 
amounts of substances where they 
exist than to indicate a zero in the 


table. Thus Tr means 0.4 Gm. or less 
in the protein, fat, carbohydrate and 
fiber columns. 

Carbohydrate and Caloric Values. 
The conventional procedure of calcu- 
lating calories by use of the Atwater 
factors 4, 9 and 4 calories per Gm. of 
protein, fat and carbohydrate (total 
“by difference”), respectively, has 
been followed in this tenth edition. 
Maynard * in 1944 recommended that 
nutrition publications in the United 
States follow the policy outlined in 
Atwater’s original publication in 
which he gave the derivation of these 
factors and explained the corrections 
made for fiber and losses in digestion. 
While there are obvious inaccuracies 
in such a method, the attempt to over- 
come such inaccuracies by the use of 
“available” carbohydrate figures in the 
calculations, as was done in previous 
editions, introduces still other inaccu- 
racies and this has therefore been dis- 
continued. 

The caloric value of foods varies 
not only according to the organic com- 
position but to the water content. The 
increasing emphasis on the water con- 
tent of foods in calculating therapeutic 
diets also pointed to the need for in- 
cluding water in the present table of 
food values. 

Sources of Data. The values in this 
table are derived from the latest avail- 
able sources. Accepted as final au- 
thority for the specific foods listed 


1 Maynard, L. 
1944, 


A.: J. Nutrition 28:443, 
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therein is the “Tables of Food Com- 
position in Terms of 11 Nutrients” 
(see Ref. No. 1), 1945. The preface to 
these tables should be read by every 
student for a better understanding of 
food-value tables in general. Values 
for foods not listed in this bulletin, or 
for factors not included, are drawn 
from various other reliable sources. 
These, however, are not always as re- 
cent. The entire list of foods is given 
in convenient alphabetical order rather 
than by food groups. 

Variability in Composition of 
Foods. Comments of Chatfield and 
Adams (Ret. No. 3) concerning the 
variability in composition of natural 
foods given in three quoted para- 
graphs serve to justify further the use 
of whole numbers for the proximate 
composition of food. These same 
variables are bound to affect mineral 
and vicamin content as well: 


Fruits vary in their sugar, acid and 
water content over a wide range, de- 
pending on the variety, the amount of 
sunlight during the growing period, the 
stage of maturity and the length and 
conditions of storage. The fiber content 
of the part eaten may be less than half 
as much when the fruit is peeled and the 
seeds or other fibrous but edible parts are 
removed as it is when such parts are 
included. 

Vegetables vary in much the same way. 
Meats vary in all the constituents of the 
edible portion depending, first, on the 
proportion of separable lean and fat in 
the particular piece and, second, on the 
fatness of the animal. Fish of some one 
species may have eight or ten times as 
much fat, and at the same time some- 
what more protein, at one season than at 
another. 

Besides these natural variations in 
fresh materials, others are introduced in 
many cases through processing. Fruits 
may be canned in plain water or in 
sirups ranging in concentration from 
light to very heavy; when fruits are dried 


the amount of water left in them is far 
from constant; likewise with vegetables. 
Grains are milled variously, and the 
highly specialized foods, such as break- 
fast, cereals, crackers and cakes, can be 
made from various mixtures of ingredi- 
ents; and the manufacturer may change 
these ingredients and their proportions 
from time to time. Meats, fish and shell- 
fish when cured in various ways are 
desiccated to some extent; salt is usually 
added, much or little, and the composi- 
tion of the resulting material, which was 
variable beforehand, becomes even more 
so. Still further variations in almost any 
food are introduced by cooking. 


The composition of prepared dishes 
such as soups, stews, cakes, pies and 
puddings listed in the table will vary 
obviously with the recipe and the 
method of preparation. The values 
should be considered only approxi- 
mate. 

Mineral Values. No attempt has 
been made to indicate mineral losses 
which may occur in cooking or to give 
the degree of availability. Where 
oxalic acid is present in sufficient 
amounts to interfere greatly with the 
availability of calcium this is so indi- 
cated by a footnote. Bowes and 
Church (Ref. No. 2) suggest that al- 
lowances be made for losses of min- 
erals in boiled vegetables: 10 to 35 per 
cent for calcium and phosphorus, 25 
to 50 per cent for iron. These losses 
would be much less if water were re- 
tained and used. 

Vitamin Values. Extensive research 
in vitamin values of both raw and pre- 
pared foods has improved the reliabil- 
ity of the figures and at the same time 
has emphasized the wide range of 
variability possible. In many instances 
an indication of the range of vitamin 
values for a single food might have 
offered the student a better concept of 
such variability, but it would not have 
indicated which value to use in calcu- 
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lation. Thus one most representative 
value has usually been given for each 
vitamin in a food. Many of these fig- 
ures will again be revised as more data 
become available. Although the sig- 
nificance of pantothenic acid, pyri- 
doxine and biotin in human nutrition 
is not yet understood, there is sufh- 
cient evidence of their physiologic 
value to make their distribution in 
foodstuffs worth recording so far as 
data exist. Obviously these figures can- 
not be used in calculating total food 
values, as are ihe other figures in the 
table. 

Losses of vitamin values in storage, 
in cooking, in canning and in drying 
are discussed in Chapter 8 on Vita- 
mins and in Part Three. 

Fresh, Frozen, Canned and Dried 
Foods. Figures in the table are for the 
edible portion of fresh or raw foods, 
unless otherwise stated. Quick-frozen 
fruits, meats and vegetables retain es- 
sentially the same values as the fresh 
products and are, therefore, not listed 
separately. In fact, frozen products 
often are better sources of vitamins 
than so-called fresh products shipped 
long distances. Analyses of canned 
fruits and vegetables refer to the total 
contents of the can and thus they 
apply to servings which include a pro- 
portionate share of the liquid in the 
can. 

Dehydrated vegetables used chiefly 
in army rations during the war are 
not included in this table. The dried 
fruits and the legumes listed are those 
commonly on the retail markets. 

Enriched, Fortified and Restored 
Foods. Processed foods which have 
been enriched, restored or fortified by 
the addition of minerals or vitamins 
are so indicated, but accurate values 
for any trade-name product should 
be obtained from the package or di- 


rect from the manufacturer. Vitamin 
values for baked goods such as cakes, 
cookies and muffins are for products 
made from unenriched flour unless 
otherwise indicated. 

Explanation of Terms and Format. 
In using the table the following points 
should be noted: All values are given 
for 100-Gm. portions, even though 
this may not be the average-size sery- 
ing of some foods. Reference to the 
approximate measure of 100 Gm. 
given following each food will make 
it easy to estimate the proportion of 
100 Gm. usually served. These meas- 
ures are approximate only and com- 
mon household measures are used. 
The food values given are based on 
the edible portion only. A series of 
dots (. . . ) indicates that no reliable 
figure is available; (0) means that 
there is none or an_ insignificant 
amount of a factor present; (Tr) 
means a trace as explained in an 
earlier paragraph. 

The units recorded at the head of 
each column should be noted. Most 
food constituents may now be listed 
in appropriate metric units, except for 
vitamins A and D. The metric unit 
for each constituent is chosen so as 
to give whole-number values as far 
as feasible. Therefore, micrograms 
(mceg.) are used for all fractions of the 
B complex except niacin, because the 
amounts present are so small. Human 
requirements are usually stated in 
milligrams (mg.). The various units 
are used as follows in the table. 


Grams (Gm.) for protein, fat, car- 
bohydrate, fiber, calcium and 
phosphorus 

Milligrams (mg.) for iron, niacin 
and ascorbic acid (1,000 mg. = 1 
Gm.) 
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Micrograms (mcg.) for thiamine, 
riboflavin, pantothenic acid, pyri- 
doxine and biotin (1,000 meg. = 
1 mg.) 

International Units (I.U.) for vita- 
mins A and D 


CHIEF REFERENCES USED IN 
COMPILING FOOD TABLES 


1. Bureau of Human Nutrition and 
Home Economics: Tables of Food 
Composition in Terms of 11 Nu- 


trients, U. S. Department of Agricul- 
ture, Misc. Pub. No. 572, 1945. 

2. Bowes and Church: Food Values 
of Portions Commonly Used, Phila- 
delphia,' College Offset Press, 1945. 

3. Chatfield and Adams: Proximate 
Composition of American Food Ma- 
terials, U. S. Department of Agricul- 
ture, Circ. No. 549, 1940. 

For other references on food com- 
position see classified list of references 


on pages 670-678. 
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PROXIMATE COMPOSITION OF FOODS 
(Calculated for 100 Gram Portions) 




















Minerals 
Food Carbo- ] = W. t 
beara eat mgt | Sh m 
1. Almonds, 34 c.: 
Unblanched....:... 20 642 5 
Blanched, salted. ... 17 661 4 
2. Apples, 1 sm.: 
RaWheteniic at ee 15 60 84 
Baked (unsweetened) 15 60 84 
3. Apple juice, 4c...... 13 Sys 86 
4. Apple sauce, 14 c.: 
Sweetened......... 20 80 80 
5. Apricots: 
Fresh, 3 med....... 13 56 85 
Canned, 6 halves: 
In'sirups .o see 21 88 87 
Water pack...... 8 36 90 
Dried 46 Ci cante: 67 288 24 
6. Artichokes, globe or 
Krench,e. ‘srissee ee 12 60 85 
7. Artichokes, Jerusalem, 
2 med.: 
Fresh. Gye fe 17 76 81 
Usoked Rio eee (20) 
8. Asparagus, 6 stalks: 
Fresh tender....... 4 24 93 
Cooked or canned... . 4 24 94 
9. Avocados, 14 med..... 5 262 65 
10. Bacon, 6 slices: 
Medium fats. 32.2.2 1 625 25 
11. Bamboo shoots, 34 c,. . 5 32 92 
12. Bananas,1sm........ 23 96 fs 








13. Barley, 4 c.: 
Pearled........ —F 
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TABLE 1 (Continued) 
VITAMINS IN FOODS 


(Calculated for 100 Gram Portions) 





Foods 
(Full description 
on opposite page) 


1. Almonds: 


Wnblanched).....csle..+.- 
Blanched s/¢-. a ¥...|..07tne 


Appletyuices: 29% sick. « 


Apple sauce: 
Sweetened........ 


Apricots: 
Brest atocte: © e298 


in sirup fais \ 


Water pack... ./ 
DITTO and tated aes 


Artichokes, globe.... 


Artichokes, 
Jerusalem: 














ECS vertnnra eaters lae 2, 


8. Asparagus: 


CSEBON ise Gs: 
Fresh{ Frethed. ie . 


Green..... 
Cann ed Bicacked a 
MeVOCEAGOSs.4c\.ha4 «4 


Bacon: 
Medium fat....... 


Bamboo shoots...... 
PEBANANAS 4. 66 6 bev. s 


Barley: 
Pearle oy t+ 84 5 

















Vitamin B Complex 


















































i Vita- 
Thia- | Ribo-| Nia- | F@to- | pyri. | Bio- Arid | De 
mine | flavin] cin t ne doxine | tin mee LeU 
mcg. | mcg. | mg. riba mcg. | mcg. 
PAG wIEOTOUIRS CORP oA se Lee alt omic 0-15 
40 20 2 60 26 9 5 
15 S| Se an a eerie iy ae | Erect (aR 1-6 
200 Nees? MEAS cleat I Sarees 3 
16 LOR Rieke eee ae ee as See 1 
30 40 fl |G cheese as ee 4 
20 20 2 BO" eer ee 2 
TO MEL OOM Ra One voor oe waar 12 
232 1 UO Nis esp. f Mie, mm Roeper ed rae 9 
TRO a Pee a AeA eos ae Io cas x 4 
THORTALTORVelse MI eScie ore lt Pasce | | a3 nee 33 
aoe See BAe cuLace. s Pe cal OU 
60 90 8 ZOOT Taal Set ce 15 
50 53 6 {US| BS Sa 15 
120 Ae OORT Che le ce Rise illo okt ac 16 
400 oye Hake 280 29 7.4 0 
50 UN ah ON Dae Meera ss 9 
90 60 6 180 | 320 4.4 10 ee 
120 SOW SAMA Save: | bee) loses 0 





TT eT. 
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PROXIMATE COMPOSITION OF FOODS 


(Calculated for 100 Gram Portions) 
juss nnn nnn LE Eee 


| Minerals 
Foods Pro- | Fat | ,Carbo- | cal "| Water | Fibe 
SD Ar tein |Gm.] Bydrate | cies | ca | p | re | Gm | Gm. 
Gm Gm mg 
1. Beans: 
Kidney, canned, %c.|_ 6 Tr 16 BS We. 04) 120: 12255 76 1 
Lima, % c.: 
Ereshs oS ohecr es 8 1 24 137° P06" 16 fers 67 2 
Cooked orcanned.| 4 f ies 14 (or eS Lele 81 1 
Diried<< casera ae 21 1 62 340 bOF i asestet ao 13 4 
Navy (also dried kid- 
ney, pinto, pea 
beans), 4 c.: 
Dried areas, 2: 22 2 62 354 | .15 | .46 /10.3 11 4 
Baked je ea: ae. 6 2 19 155-505 15 | 3.4 71 1 


Snap, green or wax: 
Fresh, 84 c. cut...| 2 Tr 8 40 |} .06| .04| 1.1 89 1 


Cooked, 4 c...... 1 0 4 20 | .03 | .02 | 1.4 94 1 





Soy (See Soybeans) 


2. Bean sprouts, 1 c.: 





Bresh, mug reste. 4-. 3 vy: 4 20°] 04-7 310°) 1-0 92 1 
(SeeSoybeansprouts) 
3. Bean flour, lima, 34 c..| 22 1 63 349 sere slll ere eens 13 2 








4. Beef, 314 oz. raw: (See 
Meat, Cooked, for 
average composi- 
tion after cooking.) 

Oven roasts, med. fat: 





Chick Aryan ee, 19 16 0 220 | .01 20 7255 64 0 
LOR Ra: 17 25 0 293 | .O1 18 | 2.5 SF 0 
Ri eats pee 17 no 0 2h 5ern-ut 19: } 2.6 59 0 
Roundg. 2 vn eee 19 13 0 193 | .O1 Ve) 67 0 
8 CEA es ork ss 16 Su 0 343 | .01 WER ie a 52 0 
Pot roasts, med. fat: 
RUCK YIN. eka ke 19 16 0 220 | .O1 20 | 2.8 64 0 
Round. 19 13 0 193 | .O1 21 | 2.9 67 0 
1 Re a 16 ot 0 343 | .01 17 28 52 0 
2 20 9 0 161 | .01 2 | Se 70 0 
Steaks, med. fat: 
Club, T-bone, 
porterhouse and 
Sitloiits: 4.faaye 17 2 0 293 | .O1 1S 2t5 67 0 
Flank. qigacacsae: 17 30 0 338 | .O1 19 | 2.6 52 0 
Rib) (See. sues WY 23 0 io tO 19 P26 59 0 
Round.. 19 13 0 1935 Ot Ua A 67 | 0 
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TABLE 1 (Continued) 


VITAMINS IN FOODS 


(Calculated for 100 Gram Portions) 
aaa 
Vitamin B Complex 












































(Full oo Vita- Acer: Vita- 
ull description min A | pia Ribo-| Nia- | Panto- . : AC ue 
Sa MPposite page) EUS Werme Ifavia | vin aoe Bes porn oa rv. 
mcg. | mcg. | mg. ee: mcg. | mcg. 
1. Beans: 
Ut en 50 DPS Beene de vAC ate, dh ststel Wp chy a, 
Lima: 
Fresh 280 250 | 140 OR Temeee liters bale reat oe 
Wanned Medecine: 130 30 50 5 TAO |e = tere A (Pan 8 
Dried 2 Seat, oy a 0} 600 | 240 | 2.1 830 | 550 | 9.8 2 
Navy, etc 
DTIed ae eye oe. 0 OOO AZAD este! Millleev ee ales ee elle 2 
: N.E.style 30 21 54 2 ott Ma Ai eae | (ee 2 
eee ae With 
tomato 70 50 50 8 100s) Wane Blea 4 
Snap: 
Fresh 
(QrEON Saks zene 630 80 | 100 SOC Aree ee NE Pee: 4 
LC haa eee 580 85 | 100 EE | errs eR to 19 
Cookedia. «in .- same as 50 80 Oo ener Lee |e a 4 
fresh 
Cannéd.on.4s.c..% 410 30 | 50 3 Fa A ram | seems 4 
2. Bean sprouts: 
Kreshy mung en... 35 30 | 120 ath eee oe sient be eet 120 
meean flour, lima... o:|... <i |sacn s etn ante Cae one x. an EES 
4. Beef, cooked: 
(Vitamin content 
after cooking 100 
Gm. [raw wt.]) 
Oven roasts: 
(hrc 2 cous 0 SMS One ul hee biew Vc alee = 0 
LiQUE Waele oe Mee 8% 0 Poi Sal eal | eee os Boe 0 
ei by Meta es, 0 fea) ANCA Se a Oe 8 ae 3.4 0 
Round ee 0 ayer | Gator apt bard 800 | 200 | 4.0 0 
p45 0 TES AED EK EE 2) rae ee aah cam Pec 0 
Pot roasts: 
Cinick 26 20a 0 B5-40140 "4.8 1 So... eee 0 
ROUNG: srs fees fos 0 B50 140 WA29) ) ee 4.0 0 
BOB, ica 5.2% sx 0 Orele leds 4-0: bere cere las 0 
Shanken ois-s:. 3 0 SSL OF Peet Diath ieee Ges ateenell ogee tae 0 
Steaks: 
Club, T-bone, 
porterhouse, 
Slo 6yH5 60 « 0 B5.125 1.4.3 ACK) a) Wap mileokaee 0 
PT I nthe As 0 40 | 85. | 2.9 ae (Sen 0 
yi hs Mg cen ae ere See 0 RSMEISS, leded! | uke tie 3.4 0 
Banna) fai nes 0 100 | 140 | 4.9 250 | 4.0 0 











TABLE 1 (Continued) 


PROXIMATE COMPOSITION OF FOODS 
(Calculated for 100 Gram Portions) 


a 


Minerals 
Foods Pro-) | Fat Carbo- Calo- Water | Fiber 
_M tei i hydrate : : 
Arnos Measwe | gen | Gm | MGS oer | ca |p | re | Om | Gm 








1. Beef (Continued): 











Stew cuts: 
Ghucki fetes cee 19 16 0 220 tes ere hte 64 0 
Fiktnks, srs sees 17 30 0 BH $ aw ba A eee A i We 2 52 0 
Shanks seers 200 eo 0 161 ela ce ee 70 0 
Stew meat, brisket} 16 30 0 3341.01 [17 | 2,4 53 0 
Beef, corned, med. 
ath Sie Gert 16 25 0 289 | .O1 1771438 54 0 
Canned xcse ee 25 12 0 208 | .01 5 Aap a Se 57 0 
Hash, canned 4 c.| 13 6 0 142 | .02 ZU Pdee 70 0 
Beef, dried, 34 c.....} 34 6 0 190 | .02 Si rou 48 0 
2. Beef broth (Sce Bouil- 
lon) 
3. Beef juice, 44c....... 5 1 0 29 Ny O01 [ee03 a 454- 93 0 
4. Beef heart, kidney, liv- 
er, sweetbreads (See 
Heart, Kidney, etc.) 
5. Beef stew (with pota- 
toes, carrots, onions, 
PAV irk cat ah Colt: 6 3 16 P19. We US @ te be ela ne 1 
6. Beets: 
Fresh, 24 c. diced...| 2 Airs 10 451) 0S tke 2 O 88 1 
Canned, 546 c.......| 1 al bree 9 40 | .01 | .03 .6 89 1 
Sieved, 4 c........ 1 ibe 9 40 | .01 03 6 89 1 
7. Beet greens: 
Presb 234 C aaear 2 Lt 6 oe oF (Us t aoe 90 1 
Cooked, 36.c.......] 2 1b 3 20 
8. Beverages, alcoholic 
(See p. 408) 
9. Beverages, carbonated, 
Mc. or4 oz. bottle: 
Gingersaleia, Pulse. 0 0 9 SO lh ceae os ieee tae 91 0 
Others, cola type...| 0 0 12 Fe RC Seer (eee 88 0 





a ee ee ee eee 


* Ca .12 mg.; may not be available because of the presence of oxalic acid. 
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VITAMINS IN FOODS 


(Calculated for 100 Gram Portions) 
ee ee ee ee 
Vitamin B Complex 















































Foods Vita (et al eh [Tel ae lc co Vita- 
(Full description min A Thia- | Rib Nia- Panto- ey Pe os wee 
pa opposite page) SR) owe! | ainein [tole yer deel! Gell me tet 
mcg. | mcg. | mg. mes. mcg. | mcg. 
1. Beef (Continued): 
Stews: 
Chicken sera 0 COMELSO) i S2Om Fa... 240) alert 0 
LIF ho ee oe ee 0 35 CORES 50 alters fall ken he cae 0 
HANI nuttin; 0 O09 1605 | P5559) Sine a les pourlepage 0 
Stew meat, 
brisketincutcs ; 0 Bs, Oe Pi We Asya |e: ES a |e nee eel ise in 0 
Beef, corned, 
cooked). san... 0 PTO Pete Oe | BR Ue Sey eo || Gea ee (ee v 
Gannede.... cscs 3 0 ZOTTPABOE | 2s Sallee ctr. cy We coke lll oo 0 
Hash? aie € 15 110 (Oy IEZ2O AN oR ee vee iS fae 0 
Beef, dried... ...;. OE Ped tO suey Mica cet hs ci eee 9 0 
2. Beef broth | 
PEROT TULCO gene ats ao tall surae aus | ers oe ERE | sie tem | RRR se | apa OMe 
4. Beef-heart, kidney, 
liver, sweetbreads, 
tongue 
5. Beef stew (vegetables 
cooked less than 
Ihoun) fob 2... 660 80 ZOP WEIR aoe S| ee 4 
6. Beets 
Tesh ode. 0s Ge: 20 30 50 4 110 13 3 10 
Pannen oc bays 20 10 30 1 100 Pers Seto s 5 
Sife ve) Conan ee 20 15 ER et et aon 9 a ad | 
7. Beet greens: 
real. 4.92.6 eth 0; (00 50 | 170 3 140 | 37 eh 34 
«se oe eee 6,000 AT) stent alee, See (enone OI, oi tines 10 














8. Beverages, alcoholic 


9. Beverages, carbon- 
ated: 

ee ge ee eee eee eee SIN Weg tah BB eco Pe en | ee 

Others, colatypes of fags) oe. -! ae he ee eens Fre |S Oa 


EE 




















TABLE 1 (Continued) 


PROXIMATE COMPOSITION OF FOODS 


(Calculated for 100 Gram Portions) 
ee a 





| Minerals 
Foods | Pro- Fat Carbo- Calo- Water | Fibe 
Approx. Measure tein hydrate F 
Po 100 Gm. Gm. | & G ea lh Gan P Fe | Gm] Gm 





1. Beverages, fruit 
(See Lemonade, 
Orangeade, Grape 
juice, etc.) 
2. Beverages, milk and 
egg types, 6c:.: 
Chocolate malted 
































miilk.5 cect ae 6 13 122. 2d) Oe 3 76 
Chocolate eggnog...| 6 6 9 Lie eae 78 
Cocoa, half milk....| 3 2 6 54 | .06 | .07 2 88 
Begnog 73. fo abet 5 5 9 101 | .15 11 8 80 
Malted milk....:...] 6 1 35 LST. 12317.06 2 RY 

3. Biscuits, Enriched: 
Baking powder or 
oye Fm 00x | 13 46 329 | .02 | .03 9 33 TE 
4. Blackberries: 
resh. 1 46... cee 1 1 ed Givp 025. Us 9 84 4 
Canned, 4% c.: 

Water pack...... 1 1 9 ae en eee (ene 87 2 

Juice pack 2.0461. 1 1 11 SY Sores song (oats 85 3 

De eirupie seer 1 1 19 89 | .03 | .O1 4 77 3 

5. Blackberry juice, 44c.| Tr. 0 8 PAM | aide Smee toe 8 90 0 
6. Blueberries, 34 c.: ¥ 
Presa ie heas tess, 1 1 15 aed Ve .8 83 1 
Canned 4 ¢.: 
Juice pack....... Lire 11 a ae os eee = 89 1 
Tif SITUS Anarene iy a a hk 26 LEP a ste Petees. IN eee 73 1 
(ee BOULLGs otc ae ees ied 0 0 al eee al Ee ee eae 98 0 





8. Brazil nuts, 12 shelled.| 14 66 11 694. |" .12°1) 59 .39 8 2 





9. Breads, 3 slices: 





Boston brown... ... 5 3 41 211 05 Cae) 50 1 
French, enriched....| 8 1 55 261 03 09 | 2.0 “ai. Tr 
Gluten MAUR Reto 25 4 30 256 we 40 Try 
Raisin, enriched. ...} 9 3 53 SW RSS TP oC O Ss 10 | 2.0 34 1 
Rusks (5 slices) alae 13 i 71 399 09 O8t e227 8 1 
Rye, American..... 9 2 50 254 | .02 IS s|eleG 38 1 


Rye, pumpernickel 
A 6l,) een od 7 1 50 kya ea ey mow. 41 1 
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TABLE 1 (Continued) 


VITAMINS IN FOODS 


(Calculated for 100 Gram Portions) 
Rt LE a ee 


Vitamin B Complex 


Foods 
(Full description 
on opposite page) 


Ribo- 
flavin 
mcg. 


Nia- 
cin 
mg. 





Bio- 
tin 
mcg. 


Pyri- 
doxine 
mcg. 


Ascor- | Vita- 


mg. 








1. Beverages, fruit 





2. Beverages: 





Chocolate malted 
isadl ce Sap ome Weeess he 

Chocolate eggnog. .|...... 

Gacodene reste). 


EigenG en reas ote n 








3. Biscuits, Enriched: 
Baking powder.... 


4. Blackberries: 


Water pack... .) 
Paice pack... .)2. 
TRS Up... oe 






































5. Blackberry juice..... 








6. Blueberries: 
reshie- vivu see nv 
Canned: 
WC DACs Poe Vier ws 
Ut SIEUD ss ss 

















— 


a BOUMON . 2.2 8s. 246s 








Ber Brazil MULE... 33s x 





9. Breads: 
Boston brown..... 
French, enriched...|...... 
eel pe ee ay ea Dee 


RES 25S Se oe 
Rye, American 
Rye, pumpernickel 





TABLE 1 (Continued) 


PROXIMATE COMPOSITION OF FOODS 
(Calculated for 100 Gram Portions) 








































































































Minerals 
Foods Pro- | pat | Carbo- mal) Water | Fibe 
Arnette * | |e | Ge Meee Hier | ET) | ileal am 
Gm. | Gm mg 
. Breads (Continued) : 
White, plain........| 9 2 a2 262 | .05 | .09 9 36. | Ty 
White, enriched*...] 9 2 52 262 | .06 | .10 | 1.8 36 | Tr 
Whole wheat 
(praham)! eres tn 10 4 48 268-406) w3Fs lode O Yi 1 
Zwieback, 12 pieces.| 11 9 74 421 RE 5s oh tTe 
. Broccoli (two 5-in. 
ptalbeice as ii oe 3 Dn 6 SG Weeds) |) OFe | 123 90 1 
. Brussels sprouts, 
7 med. 114” diam...| 4 1 9 61> 19.03: 1) 08 [1,3 85 1 
. Buckwheat flour, 34 c.: 
Dare Yay sty bee wok ib) 2 fe 354 ae 13 1 
Eph ae a. 6 1 80 353 (OL 1.09 Pik 12 Ts 
Pancake, self-rising.| 11 2 70 342 fon 12 1 
. Butter, 44 c., 8 tbsp...| 1 81 Ke (3a Wee? 2 - 16 0 
. Buttermilk, 4 c.: 
LSEMiNG ey ft iy «cece oh 3.5 1 J 43 IE TP allt, 1 90 0 
Cultured skim milk.}| 3.5 | Tr. 5 34 12 | .09 1 91 0 
- Butternuts, 34 c.......| 24 61 8 677 6.8 5 
. Cabbage: 
Fresh, 114 c. 
chopped: 
PLGA SPs 5 oe wel. 1 Tr. 5 24] .05 | .03 ae 93 1 
Outer leaves. .... i] ye 5 24 | .63 1.2 93 1 
Cooked, 24 c.: 
PPTINg Hats.cg3 ae. 1 fhe 3 16 | .03 | .03 4 95 2 
Winters) ee 1 Te 4 20. 03414,.02 4 94 3 
Chinese, 1 c.: 
Presh=)" aeons Tk. 2 120) 705)1..05.4.4.0 96 1 
- Cakes, 1 serving: 
etipel hs Gaga Oe. 8 ar 60 272 Be 31 Tr 
Chocolates si. otis. 4 11 62 S635, 1. Ue ae. 10. pi Lows 22 Ts 
Flatncmace we. 55% 5 13 58 369 | .03 | .05 4 23 vB 
BONING ce ek wn oe 2 8 4 59 304} .03°)) .22 7.3:3 28 Te 





* Addition of calcium optional. 
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TABLE 1 (Continued) 


VITAMINS IN FOODS 


(Calculated for 100 Gram Portions) 
aaa al ead aici 


Vitamin B Complex 












































Foods Vita- a Vita- 
(Full d ipti in A 4 5 : ic min 
on opposite page) | “WLU. | Thine | Ribo-| Nie- | thenie | Pett] Bio | Aad |b 
mcg mcg. | mg ney meg. | mcg oP 
1. Breads (Continued): 
Vp el Oo ee ee re 60} 70 if 460 | 20 at 0 
White, enriched ... 0 DAO VTS heat ne Sel | SASS 0 
Whole wheat 
(gralant) 0:3... .. 0 280} 150 | 3.5 570 | 38 1.9 0 
PAC DACKE mmr a eet S| ee Sah? 8 a Cte RO 8 oy ae 
2. Broccoli, raw........ 3,500 90} 210 SOREL A200) 2 5 ee ee ee 118 
Cooked sc. 02 tocar et 3,000 DO) LOO LT ee cee eae ere ee 9-28 
3. Brussels sprouts, raw 400 110] 60 1b lh cetatin Nile. Ben alg) be dew, 94 
Gd co: Rig ae AQT | bree. pA BRIE 4 Nigra ee able a it on acta 
4. Buckwheat flour: 
Dark 
Tae Sneent See 0 CLOT 1004) 45215 o Te eee 0 
Pancak@, 35 aa. 0 a UOD hele Om, (eee bt ae nS AR tee aA 0 
Summer..... 4,000 ' 
5. Better oe hr 2 ao} ri ae aren A Ee sale ati Neal bat: 
6. Buttermilk: -_ 
Genuine ios 2.23. 0 = Af fan Bot Kage es artes Bp 2S) ieee isons 1 
(Coltired, ... 422. «. 0 40} 180 Tb Rieter hale (ee Nur ole 1 
MUBESNLCOT NGA ee oe. en ceo cee SL edo ceed) oat Teel: bee 
8. Cabbage 
Fresh 
Head. Ste a ot = { at 20 12.4] 52 
Outer leaves.... 880 70 100 3 180 
Cooked ae 
Chinese 
Fresh 
9. Cakes: 
TIEN Wena ee era Ae casted 
Chocolate 
ne Oa ae 
Sponge 








TABLE 1 (Continued) 


PROXIMATE COMPOSITION OF FOODS 


(Calculated for 100 Gram Portions) 
eee 


Minerals 
Foods Pro- | Fat | ,Carbo- | Calo- Water | Fiber 
Approx. Measure tein hydrate ° ae Co 
Pa 100 Gm. Gm. Gm. Gm. ey (eu P Fe af ma 


1. Candies: 

















Butterscotch, 20 pc.| 0 12 82 436 5 0 
Caramels, 10 pc....| 2 12 78 428 7 0 
Chocolate (bitter and 
sweet). (See 
Chocolate.) 
Chocolate creams, 4 
Neal” Gian cee 2 4 88 S96 Hie U2: kU 8 5 0 
Fudge, plain,8pce...| 4 14 72 $30) ee fea ee 9 0 
Hard candy, 10 pc..| 0 0 99 Sr rn Mera RP 1 0 
Peanut brittle, 4 pc.| 12 18 67 478 | .03 | .16 8 2 0 
2. Cantaloupe, 14 med....| 1 ‘be 5 24 | .02 | .02 4 94 Die. 
3. Carrots: 
ET Bg ae ee aiaaes 2 1 Lez 9 40 | .04 | .04 8 89 1 
Cooked sic aa nee 1 Tr. 8 Atay |i (083 |p alls} 4 91 1 
Canned, sieved, 4c.| 1 Ly: 7 32 1usG2 .02 6 92 1 
4. Cashew nuts, 34 c.: 
RROGStEM cates estes: 20 47 27 OllP TOS: | 245: oe 5 1 




















5. Catchup, tomato, 4c..| 2 line 25 108 | .01 | .02 8 70 ore 





6. Cauliflower, 144 sm.....| 2 irs 5 Prey OPA Ove |) sisal 92 1 
(1 c. cooked) 


7. Celery, 34 c. cut: 























a ae 1 |tr.) 4 | 20] .05] 04] .5 | 99 | 1 
8. Chard, leaves, 2144 c...| 1 ite 4 20 ~ .04 |} 4.0} 92 il 
(14 c. cooked) 
9. Cheese: 
Cheddar, American, 
Dork a X14 oe ae 2 ATS et VOY ioe | 6 39 0 
Cottage (from skim 
milk), 5 tbsp.....| 19 1 4 101 | .08 | .26 a 74 0 
Cream (Neufchatel 
type); 6 thsp...... 7 37 2 Bt PS 0 bet 4 | ay | 53 0 
Roquefort, 
Cle ee oy Ketel 22 RX) 1 Joo dete | Oe ho aaO 40 0 
Swiss (also Gruyére), 
Ce ae 4 ee ee 29 a 2 403.) 1.0'| <85'] 1.2 35 0 





| 
UE ee ee eee ee kee 
* Ca .11 mg.; may not be available because of the presence of oxalic acid. 
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TABLE 1 (Continued) 


VITAMINS IN FOODS 


(Calculated for 100 Gram Portions) 
ace ee 


Vitamin B Complex 





























































































































ull —— : Vita- Ayer jVita- 
ull description min A | thia- Ribo-| Nia- | Panto- . ne Pari fae 
procmonieper) | EU | Mise | Mae | theae | Bre | ae | Ade |B 
mcg. | mcg. | mg. mcg. mcg. | mcg. 
1. Candies: 
Butterscotehe eae. Wie ses oy eso x eee sae ieee een ed i 
Crramclet nso ele eet tee oe rt | en ea a ng Kee 
AShocolate creanis. s|:.9. 6. to. >.- ea ero ap | eee es Raed "| ieee 
Fudge, plain...... 180 LRA aD. eee eas Bird ade 
tS OTN ets deen eed ee eb Bea) err | aoe ee rice Yb iorte 
Peanut brittle. .... 144 150 BO Moo ea eee Ie how | See eee ae 
2. Cantaloupe...... 3,400 60 40 8 230 36 Seal 33 
3. Carrots 
1 ane a ee a 12,000 70 60 ae 250 | 120 BES 6 
Cooked > 22.88. ss 10,000 GO athe aee alee ee ee — 
MEAnIned coe e ..6 10,000 30 20 ao 110; oe, oaeel eee. 2 
4. Cashew nuts: 
RGastedia ss). taco ele sheen. 150101 90S Pewee hee ae al Wel Se 
5. Catchup, tomato..... 1,880 0" | Geer Oe ieaee ie ee hee aa eae et Gl 
6. Cauliflower, raw..... 90 100 | 110 eG 920 DOM he 69 
Orin a2 Le a | ee SO} eee om) Payee Sd ai a 12 
7. Celery: 
Bleached.......... 0 
Satcagae mats tag ASWILAU AY SS A ore EL ce 7 
8. Chard, leaves, raw. ..| 2,800 60 | 130 an be cee Zo a eee 38 
BN are ae eee ae | eee Oe oe ee Nee eke =e ee 15 
9. Cheese: J 
Se ene ae 1,740 45 | 500 2 180 66 Gy, 0 33 
StLAR CMe oid bess. 30 20 | 300 ale || Cee oe Tos. 0 
CPR os cane a ee OU. 10 | 140 ‘Al 140+ | peas 127 0 
Roquefort.........| 4,010 30 | 450 | 1.2 960 | ... 7.6 0 
WW Ro ., ssa akest 2,000 30 | 400 1 260 Tat 0 











589 


TABLE 1 (Continued) 


PROXIMATE COMPOSITION OF FOODS 
(Calculated for 100 Gram Portions) 








Minerals 
Foods Pro- | pat | ,Carbo- | Cajo- Water | Fiber 
Avprordigamure | gm Jom. | MEE | es | ce | p | re | Gm | Gm 
Gm Gm. mg 
1. Cherries: 
Fresh: 
POUT, SE Cas. va cts 1 1 13 65°} 702. ..03 4 84 | Tr. 
Sweet, 15 lg...... 1 1 18 BS: 18702 9) 09s} eee 79 | Ty 
Canned, 24 c.: 
Water pack, red 
and white...... 1 Tr. 10 44} .01 | .02 oe 88 | Tr. 
Juice pack, red 
and white...... 1 rr 13 OO: luge ea there peer 85 Tri 
In sirup, red, 
pitted cues er 1 Abe, 29 1205 01 Ol 13 69 | Tr. 
2. Chestnuts, 15-18 nuts: 
Freshen .cietaaaere 2 42 198 | .03 | .09 7 52 1 
Dre ee oe porcine 7 4 79 380 4.1 9 3 
3. Chicken: 
Fresh: 
Squab, 1 med.....| 22 3 0 LTDA oO sen Ua no. es 74 


Broiler or fryer 
(flesh only), 






































4 med........ 21 5 0 129 :)| SOLd ies 20uh teas ia 
Roasters, 14 breast 
(total Py et 20) 13 0 197i OZ een iS 66 
Roasters (flesh 
only) 1 thigh...| 21 5 0 1295) 202) e204 73 
Gizzard, 2-3..... 23 4 1 132s lees (eee 72 
Liver (See Liver) 
Canned: 
Meat-only..... 8 22 10 0 178%) .03) | 22 4/159 67 
Cooked (See Meat & 
Poultry cooked) 
4. Chicory (See Curly 
Endive) 
5. Chili sauce, 44c...... 3 i 24 LOS h-cays | Nee 72 1 
6. Chives, 34 c.cut......| 4 1 8 oF & 20ST. OGyl 235 86 2 
7. Chocolate, 314 squares 
or a piece 
244’ x5’x le’: 
Bitter or un- 
‘sweetened.....5.5 6 53 (18) S/O bh 10 Aah aes 2 
Bitter sweet........] 3 30 60 522 | .08 | .40 | 2.2 2 1 
Sweet milk......... 6 34 54 546 | .09 | .45 | 2.0 2 1 








TABLE 1 (Continued) 


VITAMINS IN FOODS 
(Calculated for 100 Gram Portions) 





Vitamin B Complex 





























(Full deceipti Mag ome ta 
u escription min . . . P. 4 P . : 
on opposite page) Ve Mera} ae | eee | eee, | Se) Ae |B 
meg. | mcg. | mg. pe meg. | mcg. 
1. Cherries: 
Fresh 
SOULS eee 1,300) 
Sweet.......... 15-s50j) * | OO} -1) ...-. ee oe 8 
Canned: 
WANES Ween othe! 40's Lee Miles ey al) iN ea | ince | eta 8 Oe 7 aat A ee 
Dfate yale “yur ea] IME Steg) Mee on ieee ee ee) Ten ee 
h Erg 1g) 2 ah ea e 870 30 | 20 2 14 U0 Niece ees eee 3 
2. Chestnuts: 
EReshey. Sonn SER 80 228 jap oe saga (CDE ee Ia ees 40 
Dried ee eee eee ee ines Ales, ge s| ens Wl kaw a a 
3. Chicken: 
Fresh: 
DCuUaAD Mae, Sew |; ae, 2. lee bed | ae) [aoe Sete Seca ideas 
Broilerorfryeriw|2e.ese aes Be ctne| (Sea | (eee See a ere 
Roasters, raw: 
Danke. cece. 5 240 | 260 | 6.5 | 1,200 25" WeOrd 4 
Mier Ge ee 5 160 | 90] 7.2 GCOOVRISO elias 4 
Roasted: . 
AAT: Severe | resesirs ys) EZAO RG 2 all. ce |, seen rome. 
LET nes pe ee ete 112 Tale Ger atin sarane 2 2 a 
NG IZZATU ome ae ee Te ere Pe | Seer cil, ec ost abeGer 
Canned 2 +; ioe. 5 OV e100 4a S|) acne Rayan Md 2 
4. Chicory 


BthlT SAUCE os oc Sls cae awe ean ie Ae (ey eee Le Lee 





ye Ee gee en a renee ll br araeir ae Bee WAM <,. cares Ae, wee 54 


7. Chocolate: 


PRUE eee Oi ett, * 2A0M ee 190 25 S20 0 
Tee a Lo een) reed mee! Ce 88 ere csv lato 
weet milks. os ol Pe la ae. ee a: ee | aes tae 


a 


TABLE 1 (Continued) 


PROXIMATE COMPOSITION OF FOODS 
(Calculated for 100 Gram Portions) 





Minerals 


Foods Pro- Fat 
Approx. Measure tein | Gm 
of 100 Gm. Gm. _ 


Water | Fibe 


Gm. Gm. 





1. Chocolate malted milk 
(See Beverages) 


2. Cider (See Apple juice) 
3. Clams, 6 med.: 
Raw: 
Long (meat only).| 14 2 
Round (meat only)} 11 








ee: 80 
4 80 


— 





4. Cocoa, 34 c.: 
Dry powder... «2.5% 9 19 
Beverage (See Bev- 

erages) 


5. Coconut, 11¢ c.: 






































Fresh (grated)...... 4 36 Pa (ois OP 42 4 
Canned or packaged: 
Moist (shredded).| 4 29 ea | eater: 16 7 
Dry (shredded)...| 4 39 S1Sth Geb 3 4 
6. Collards, leaves,2c....| 4 i) OOtlpaeo 87 1 
(1% c. cooked) 
7. Cookies: 
Crisp, thin, rich, 

P2ee" dams. 8 18 3 |i 
Ginger snaps, 

20 134” diam.....| 6 9 6 | Ty 
Peanut, 7 2” diam...| 14 28 3 1 
Soft, thick, 4 

OSH a aoe 7 11 .07 45 7 | Ts 

8. Corn: 
Popcorn, popped, 6c.| 11 3 1.9 + 2 
Sweet: 
Fresh, 1 ear: 
Voungs.2-. actu 3 it 80 1 
Medium. >... 4 1 10 +) 72 1 
Old eda tds 6 2 he 64 1 
Canned, 4c.....] 2 1 10 me 80 | Tr 
9. Corn bread 
(2 pc. 2” square)....} 8 6 13-7 1.3 Tr 
10. Cornflakes, 6c........| 8 1 <06+).1.0 9 1 





* Ca 16 mg.; may not be available because of the presence of oxalic acid. 
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TABLE 1 (Continued) 


VITAMINS IN FOODS 
(Calculated for 100 Gram Portions) 





Vitamin B Complex 




























































































ull ace : Vita- ety Vita- 
ull description min A : " F Panto- . : Ic min 
Thia- | Ribo- | Nia- pe yri- a 
en oppose page) | “EU! | Thier | Ride) Nia | thenc | Bvt | Bie | Ace | 
mcg. | mcg. | mg mcg cg. | meg. 
1. Chocolate malted 
milk 
2. Cider 
3. Clams: 
Fresh: 
RAMUS os stad 
ond ‘} 20 Om SOs | Raed ae ee ee Pee, alt meee ne 6 = 
4, Cocoa: 
Dry powder....... Db ae SOO aa te Me ne ae 0 
5. Coconut: 
Wreshice.se dere a ellererric tess 80 | 100 FAT oe Tee a tee 7 
Canned or pkg.: 
MEDIsttee eae cal. odes ¢ 120 | 105 7, ee Fee Oe NA ere a 
Di ctitea oe oS ake tah 1505).4126 7M oe) sees (ee a Uns a 0 
6. Collards, raw........| 6,870 220 | 200 SON leva ee, sectoral eet 100 
Gookéd pasues sos OPO, Ok Bama 25 Fal |e ON) ee eed sek eT e 23 
7. Cookies: 
OS Cee anaes Soe Mea Cees Poems ere Docc 
PNETISUNDS Gout ei aad hes psa (Rake e| eee seh see pactees 
PEANUES ese = wets * 60 TSO TOO Os ee Oh terns lek. Steers: 
Dotty thick. 7 pe. 170 40 | 60 Rie | me ee SiG) hy eee 
8. Corn: 
Popcorn, popped.. . S00) [eee PISO | NEN, | nce ere 0 
Sweet: 
Fresh: 
Young: 
White...... 0 Aas Pet Fat 800 12 
Yellow. .... 390, 135, 40 ees oT PS nee 
Canned: 
White. -..4 ... 0 20 | 50 {1.0 DUO Tae ee lee 2 
Mellows... =. 200 20} 52 9 200 tierce sed 5 
weCorn bread,........: 300 PS OTS IRIs Oat eee | eee seas 0 
mee Cornflakes, .. 2.4.55. 1 Teese ye B0. Wh 1s Ord vices hy aimee 0 








ST es eee ee ee ee ee 


* Restored by addition of vitamins. 
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TABLE 1 (Continued) 


PROXIMATE COMPOSITION OF FOODS 
(Calculated for 100 Gram Portions) 





























































































































Minerals 
Foods Pro- Carbo- | Cajo- Re P| Water | Fibe 
ec ce fen) Gin. |. en a a esl ace ee re m. | Gm. 
Gm. | Gm mg. 
1. Corn meal: Sere 
Whole ground white 
or yellow, 24g c....| 9 4 74 Staten i sO lp o2hey. | F./ 12 2 
Bolted, deger- 
minated: 
White, 24 c 8 1 79 Spy | Ort ih SiS Ee 12 1 
Yellow, 24 ¢ 8 1 78 Seal OMe | ae) he) 12 1 
Gruel, 4 c......... 1 Tr 4 20%) es aie 95 Tr 
Miushieenceen 1 1 11 aye OL ee OA. 1 87 1 
2. Corn sirup (See Sirups) 
3. Cornstarch: 
Dryese C2 en oicee lt dines 87 552510 0 0 12 
Pudding (See 
Puddings) 
4. Cowpeas, dry.........| 23 1 62 349 | .08 YM Wee’ 11 a 
5. Crabapples,3apples...| Tr. | Tr. 18 72 81 i 
6. Crabs, hard-shell, 24 c.: 
Raw or cooked..... 16 p2 1 SOM O28 ese ee 80 
Canned (American) .| 17 3 1 09 1) 02518 9 78 - 
7. Crackers: 
Katyrich 229.09. 44\0 8o 18 69 474 | .01 | .06 .6 2 Wie 
Graham) 1 OMe 8 10 74 ALS), 202 | - 200129 6 1 
Saltines 12a a..c02) 9 12 71 A423) | O20 ee 160 eS 6 its 
SOdavel O senna ery 10 10 73 F220 O02 ie LOs eden 5 “Les 
8. Cranberries: 
Freshs 1. Gace ee Abe 1 11 Done eO2 alee OL 4 87 1 
Canned, sauce, 4c.| Tr. | Tr. 51 20410101 48 “Erg 
9. Cream, 4 c.: 
Thin or coffee (20%) | 3 20 4 208 | .10 | .08 1 73 0 
Heavy or whipping. .| 2 30 A 335: 1 <09 | .07 2 60 0 
10. Cream sauce (See 
White sauce) 
11. Cucumber, 1 med.....] 1 dng 3 16 Ol .02 3 96 Tn 
12. Currants, red, white, 
and black: 
Tess: | Here | nA Ue, oD diye. 13 60 | .06 | .05 6 84 3 








TABLE 1 (Continued) 


VITAMINS IN FOODS 


(Calculated for 100 Gram Portions) 
0 ee ee 


Vitamin B Complex 






































Ful an! Vita- Aaeae- Vita- 
i r4 ti ° A F ‘ _ B . Ic Toin 
enopponte nese) | EU. | Tins [dari | Sex | theme | Que | Be | Aaa | 
mcg. | mcg. | mg. ae mcg. | mcg. ; > 
1. Corn meal: 
Whole ground: 
White scent ee One 10) et ZO ete 7, 310 | 54 So) 0 
Wellows, jo s/s. 2 STO eA SO Sel OUie2e alm cee ae lee cee lee 0 
Bolted: 
Wihtites eer: act. 0 160 | 90 SS ae ere an eon [cee 0 
Yellowncec ens. 300 150 | 60 OF eee ie « |Pane, 0 
Ort Oe ee ee el ere, ee | ee a I ea ere Se | ee ee De (a 0 
Vis aenee er. 118 (Mie oe | eines, MP ree BC tal wth e 0 
2. Corn sirup 
3. Cornstarch: 
ss er ee ee ee 0 0 0/0 0 O10 0 0 
4. Cowpeas, dry........ ODE SSO S250 ie ge 2 |e oe ee B 
2 CORP 0 CY: a ee el ee ee MEAT ells eS ee tt ee, 
6. Crabs, hard-shell: 
Raw or cooked....|]...... 12075 PaDO Seto sees nN eR ns Ales ey . 
Canned (American) ]|...... ZEA) AUTOM bese oe] | ere Cee er me ae 
7. Crackers: . 
LOS bel Gls, i Sead Panes ele Pee Fe 3 nse  e Eel Leer 0 fe 
| Cae HFN ie Bie ey ee BOO MEI2O Melee ih eee aed ey 0 ry . 
Saleines ei seve say lato ase Bee eee ality ores ed ee 0 ao 
OCA We tire tere 2 eines 70 50 od Pe | el eee 0 
8. Cranberries: | 
resis eae est 40 30 Le ere eee eee Woe men 12 | 
Canned, sauce... .. SO)tee AO” eiaeteva | Matt 2 | 











10. Cream sauce 


may Cucumber.........-. 


12. Currants: 








TABLE 1 (Continued) 


PROXIMATE 


COMPOSITION OF FOODS 


(Calculated for 100 Gram Portions) 
Sg en eee 







































































Minerals 
Foods Pro- | pat | Carbo- | Calo- Water | Fibe 
Avmsy dieame | cm. | |e ce |e | oe ee | ae 
Gm. | Gm. mg. 
1. ‘‘Currants,” dried, 4c. 2 1 if 301 | .08 20 | 4.0 2 
2. Custard, 4c.: 
Baked or boiled....| 6 6 16 142 eel 2s lS te! 0 
3. Dandelion greens, 
24% c. raw, 
(14 c. cooked)...... a 1 9 BI tO ai ook 86 2 
4. Dasheens, tubers, 1-2.} 3 cir 29 128 67 uf 
5. Dates: 
“Fresh” and dried, 
14. ee eee 2D 1 106) Sai il) Oya! Ao |b SIRS 14 2 
6. Dock or sorrel, leaves 
and stems, 244 c....| 2 pline 5 20 2.8 94 1 
7. Doughnuts, 2 sm...... 7 21 53 AD a OF 214 EO 18 bi 
8. Duck, domesticated, 
14 |b. A.P.: 
Flesh, skin, giblets 
ATIaia Lee ere 16 29 0 S250) O19 Ie oOule za 54 0 
Flesh only... 03 2, 21 8. 0 1568 ie Ole eee sles 70 0 
9. Duck, wild, 14 lb. A.P.: 
Flesh, skin, giblets..| 21 16 0 223 eee. anew esate 62 0 
Blesh orily ht co6 028 21 5 0 UAE ON | SG 2e NSS 73 0 
10. Eels, American, 14 lb. 
ALB Ss 
RAW: ieee ee es 19 9 0 ENT tosnl eel 71 0 
Smoked voce eee | LO 28 0 3285) @an: 52 0 
11. Eggplant, 2 slices 
36" fhick# ao setae. 1 ore 6 25> |8202 51) 04 4 93 1 
12. Eggs: 
Raw: 
Wholep2 ite dss.a2h 1d 12 1 1645 2 05aee Lh 27, 74 0 
Witter ga ae er eewe | tat 0 1 48 | .02 | .01 sail 89 0 
Wolk Few? cies as 16 32 1 SOO. s 21S eo Guedes 49 0 
13. Eggnog (See Beverage) 
: — | 
14. Endive, curly, | 
30-40 leaves........] 2 ‘lee 4 24 |h2O08). 0412 On alee Os 1 
| 
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TABLE 1 (Continued) 


VITAMINS IN FOODS 
(Calculated for 100 Gram Portions) 


I a 
Vitamin B Complex 











(Full deseript og mead pe 
escription min Thia- | Ribo-} Nia- | Panto- | pyri Bi : a 
uf ns ‘ 4 re 
on oppoerte Hage) LU. mine | flavin| cin ery Acting tin a 'v. 
mcg. | mcg. | mg meg. cg. | mcg. 
Bee ITTANtS rich. Weert Wes Wie ee NES ech ccc fe Sas Ne keee 
2. Custard: 
Baked or boiled. ... 500 P25 leo oI, ee ee an 20 
3. Dandelion greens... .|13,650 | 190/140} .8|.....]... |..... 36 


ma Dasheens, tubers.+ =|: .:-.. (a2... te CL oe ree SI eee 








5. Dates: 
“Fresh” and dried. 165 72 ASW 2 6 oles Se | pee 
6. Dock or sorrel, 
NERVES RUS ett Oi. 15,000 Ls Mee Ee aL See SRE oa) bs, 113 
vw Doughnuts.......... 200 (oh LOOMS O as tee sities ee 0 
8. Duck, domesticated: 
HIPRHACCC Er AS Sele lasses 1607 2230 iG. Pea Biron | RE UN 
PAPC HMT A ami cnanac.<\eoo teies Vere 5 Serial es ks IO eee Phe se A atr 
9. Duck, wild: 
PSEA ELGE ele ates SMe oh op fh) |i e | eee: EA ee: 
BP lestingiiliem sy eerste || fo cts =. Ye. «ate Bree We ee All | Mere Site ay teaektaete 





10. Eels, American: 





MW C88 oo aes ate 144 iis ie oa ae ae: 
Biigked See cael: atin a law. su | ey | ee Reece oe 
ae Eggplant............ 30 70 60 Oe ce Pe Ses 
































12. Eggs: 
Raw: 
WY TION as tell Gas 1,140 120 | 340 .1 | 1,400 22 9.0 0 ies 
WA Hite 6A sae eee 200 a i ern” ee) Mel cages 0 Ree 
a tg tikes > 3,210 B20 1 o20' N\, Gaes SeOUUT eee. Tok 0 320 
13. Eggnog 
EY er 3,850 100 | 200 eA Neate Se | eee 13 
) | 
ewok! 2 ee Oe ee ee 








TABLE 1 (Continued) 


PROXIMATE COMPOSITION OF FOODS 
(Calculated for 100 Gram Portions) 





























Minerals 
Foods Pro- | Fa Carbo- | Calo- Water | Fibe 
. Measure tein hydrate : =) 
Ser itG Gas Gal | fats || eee &|a| z m 
1. Escarole 
4 large leaves.......] 2 fee 3 20 | .07 | .04] 1.8 94 1 
2. Farina, 4 c.: 
Dry, if oe EE 42 1 76 S61 | 0271" 43 tha Be yh 
Cooked, 44c.......| 3 4q 3 20 92>) £01*i0.03 fig 11 Ab & 
3. Fats, cooking, 4 c.: 
Vegetable or animal | O  /100 0 900 |0 0 0 0 0 
4. Figs: 
Fresh,.2 meéd.so...4 1 # hy 20 84 | .05 | .04 8 78 2 
Dried, 8 med....... 4 1 68 PASS el hae ia Gg Yet eae 8) cs 6 
Pressed, Smyrna....| 3 ab 63 264 F 6 
Selig bars, 34 lbaic. ©. 4 5 76 205°]. CFO? Wirs 14 2 
OraFilberts,.2¢ Crs, 15 66 14 CLO Ro ec aoe tee 4 5 
7. Fish, 14 lb. A.P.: 
Raw or preserved: 
Bass, black. .2.)... a 4 0 LOZE Te het ee een ll eeeeee 76 0 
Blue or Tailor... .} 21 4 0 120 | .02 | .24 .6 74 0 
Bomitey as ones ae 24 7 0 159 Irsotee ben, ee 68 0 
CATO oo oh ae 18 y 0 90 79 0 
Cod: 
ee i ee 17 De 0 68 | .02 | .19 9 83 0 
Dried. . 82 3 0 Doone ceaats 52 5 13 0 
Flounder, “sole, 
1 SULTS Senco 15 1 0 69 | .02 | .16 8 83 0 
Haddock: 
RaW te os 17 Alb 0 68 | .04 | .20 9 82 0 
Smoked or Fin- 
nan Haddie. .| 23 Lr. 0 a Bg | ke a a I 76 0 
Halibut, steak....| 19 5 0 Ea) Oster alae SO 75 0 
Herring: 
Raw, Atlantic. .| 19 7 0 139°} «02 1,22 11-4 73 0 
Kippered, 1 sm. | 22 13 0 205 | .04 | .42 | 2.0 64 0 
Smoked...%, «.: 37 16 0 292} 04°) 24241 2.0 46 0 
Mackerel: 
Raw (common 
Atlantic)..... 19 12 0 184 | .02 | .22 | 1.0 68 0 
BALE eae ee 19 25 0 SOL OS i xooe9. 15 55 0 
Pike. . Pen Ow L!, 1 0 Ba" fegatas e el ee 79 0 








* Fortified cereals may contain these amounts of calcium and iron. 
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TABLE 1 (Continued) 


VITAMINS IN FOODS 
(Calculated for 100 Gram Portions) 





Vitamin B Complex 













































































bea ‘ Vita- er Vita- 
on opposite page) my. | Thia- | Ribo-| Nia- | Panto} pyri. | Bio. head GoD 
mine | flavin| cin Aci doxine | tin mg. EV, 
mcg mcg. | m, mcg mcg mcg. 
mer scarole.. ... oS... 15,000 110 | 250 Asie ea RAs ieee La eee 
2. Farina: Dry, plain... 0 OO POU wis OF ear Onna ae 
Restored.......... 0 | 370*| 260*| 1.3%)..... |... |..... ae eae 
3. Fats, cooking: 
Vegetable or animal 
‘(beea) ea 4 0 0|0 0 OP ae 0 0 
4. Figs: 
ly oe See ae 60 90 85 ROW ares Sites Pilsen 2: Neate s 
LIEN. ae ee 75 SUS hel OS ie iy Bi ever ea Nlias eda leceeae OU ae 
Pressed yoniyens. 1... 2. |as G- Reh A pe, TE Pe meet hs - 
Bee kic bars... 2.25 «08+ 0 20 60 OV eee Ome Mees Ul eens Oe ee 
See Rilberts. 2.6.05... 2504 270 AAG Obl ly eRe ll Aer s(n Sake | erie ma ee cee LS OOM eee 
7. Fish: 
Raw or preserved: 
Aso er ee Liners tn Ce ae hee | Len | eee be ea De Se al lnc, 2 
HS eCOrS | Allon ets [ern ae se. lie saeca DOOM ea eel ee al. See ein Ie oe Were 
BOMUOT eee ee lishnoea a slew eke ere eA TL cae eects cll = sell eee 
aS ee ae ee ate OMIM eat MM acsteen |] (secre Melee a Mets) deem 
Cod: 
Raw ee 10 40 sO Sg MPA nee loge oO 5.0 2: ile 
LaTed ye eee ot eae. leas | ee se eee eee | es eae eam eae 0.7 eee 
Flounder, “‘sole’”’.|...... TOin LOS bse OU ete see chee liens. -° hil ara lt al | ees 
Haddock: 
ieee eee 7 90 | 120 RO Pe Ma ea lieate sa | tes ease onl eee 
Cooked?s.¢ 25. 7 SOLOS) Wear etealiesnt Sonn listers hs cc rsas||, ees Ml cecal 
Smoked / 6 100 | 110 PO alec OO, i Sel aes Ae 
Halibut, steak... AZ 90 Oileo.0 150. 10 820 iM 
Herring: 
Raw, Atlantic. 140 100) 14500 Rocoalek Gey Wl ese lee ae 1,500 
Kinoered : i05 ie snes | n> TOO EAs a aussi gece Ak ae a ees 
Smoked....... 60 ES TST OO wine alle ae Ui coe Ai |eeciege 0 {1,140 
Mackerel: 
Wien 175 TO O20 Ors) eroer ns | pee cael re east 1,100 
Oc %) Cs Oe 175 ETO Ue rc elects Tes sats ares We [eee 
anne uce 2:5) ose B41 20081. 7-6 2O() eves Neca Seller eae 
TE OR att US a es ate Seas Cae coe) a a 


* Restored by addition of vitamins. For 100 Gm. cooked cereal calculate 14 the vitamin 


in 100 Gm. dry. 
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TABLE 1 (Continued) 


PROXIMATE COMPOSITION OF FOODS 
(Calculated for 100 Gram Portions) 



















































































i Minerals 
Foods Pro- | rat | Carbo- lo- Fiber 
pe i0n Cea, tein |Gm.| Dgmte | ries | co | Pp | Fe Gm. 
Gm. | Gm mg 
1. Fish (Continued): 
Salmon: 
Raw: 
Atlante 2.45 23 a3 0 200 2, 02425 ats 0 0 
Chinook or 
Kiger. ata il) 17 0 221 0 
Canned, aver- 
age, 1c.scant| 21 10 0 174.) .07 | .29 | 1.3 0 
Sardines, with oil: 
- Drained solids, 
{1537 longs. 21°26 11 1 DOP) O41 37 1158 Re 
Shad ot baa ees 19 10 0 166 | .02 22aeleo 0 
Shad roe, 4% med. | 21 + 0 120 | .02 ye ee. 0 
PLYTOUt, DEOOK.-..a.2 19 2 0 94 | .02 20 bole 0 0 
Tuna, canned with 
or without 
added oil, 34 c. 
Scant ase ee 28 12 0 230 TesGe i, aoe eel ey 0 
White, Great 
Lakes, 4 lb. 
Ach, Serer 2 ahoe 7 0 £55) 03: h2O sts 0 
Cooked, all kinds: 
Boiled or steamed: 
Lean or medium 
pi wate ot beer? 21 2 0 102 
at) ccewnteses?s 22 11 0 187 
Baked or broiled. .| 24 13 0 213 
Fried in meal, flour 
Orapatter.eeees a 20 12 0 218 
2. Flour (See Buckwheat, 
Rice, Rye, Wheat, 
etc.) 
Pancake, 34 c.: 
Self-rising, mixed.| 10 2 2 3460: |) 24a 8 1 
3. Frog legs, 14 Ib. A.P...| 16 ine 0 64 0 
4. Fruit cocktail, canned.| Tr. | Tr. 19 76-4 ,08 4) 201 4 es 
5. Garbanzos or chick 
peas: 
Dry seeds, 4 c.....| 21 5 61 Sigel O0Mie oe ml ee 5 
6. Garlic, bulbs, 50 cloves, 
DOCLED cae mney lat 20 96 | .O1 14 | 2.3 1 
7. Gelatin: 
Plain dry, 10 tbsp.. .| 86 db 0 344 0 








TABLE 1 (Continued) 


VITAMINS IN FOODS 


(Calculated for 100 Gram Portions) 
ne 


; Vitamin B Complex 





a poe Vita- ee - | Vita- 
ull description min A : , : : P ; ic | min 
on opposite page) 1 bp Thia- | Ribo- | Nia- psi Pyri- | Bio- | Acid D 


mine | flavin] cin 


; doxine | tin mg. Lu: 
meg. | mcg. | mg. Acid e 


mcg. | mcg. 














1. Fish (Continued): 
Salmon: 
Raw: 


Atlantic... | : 
Chinook. | | 290 | 210 | 140| 7.4) 660} 33 | 5.3 9 400 








Canned, aver- 












































age, Pink. 80 . , 
sgl loa a 30} 180 6:54 570.) 22) es 0 | 700 
Sardines........ 290 OU) PAR eran: FAO een eee a! 0 /1,200 
REDO rene i 125 DOTS LS Oh Rae ae 
Shad roe........ 200) Ty 2a 100 1254 
Trout; brook... . 12 87 D0; ese 
Tuna, canned... 130 40 | 130 |10.6 
White, Great 
Lakes. ....... 12 eee ee || sereeee | ses, ee 
Cooked, all kinds: 
Boiled or steamed: 
Lean or (For vitamin figures) 
medium... (See Haddock, cooked) 
HAT nA Lee 3 (See Mackerel, cooked) 
Baked or broiled |...... |..... eet eae 
Bee ees iia a tes a) ogc. ibe 
2. Flour 
Pancake: 
Self-rising, mixed ]...... 80 | 40 9 
EELOD CEB. Gort ons erie oes) Pea ocs eas eee 
4. Fruit cocktail........ 160 10 10 4 
5. Garbanzos: 
MIE BCCUS: oewike sos Keds 350 | 150 | 1.4 








Merdeariic, WIDE. oko clsliessesn! [ow sore Aes dM A rcelivarens 5 


. Gelatin: 
Plain dry. OE Pease Cane seta Vtg 4) Boao: 


~ 





























TABLE 1 (Continued) 


PROXIMATE COMPOSITION OF FOODS 
(Calculated for 100 Gram Portions) 





Minerals 
ety ia ‘a herbal alo- Water | Fiber 
T . 
Bet cd Gaen Gm, |o™] "Gm. | Tes | ca | p | Fe | Gm | Gm 






1. Ginger, candied, 12 pcs. 








2. Ginger ale (See Bever- 
ages) 








3. Gingerbread, 2 pieces 













































































(with enriched flour) | 4 12 51 328°} .04 1 .02°) 3:6 Tr. 
4. Gluten flour, 34 c.....| 41 2 47 370 10°) “Ea 
5. Goose, domesticated, 
Y lb. A.P.: * 
Flesh, skin and 
GIpletS mens ah 16 a2 0 352 51 
Flesh only. ........ 22 7 0 EW hee 0) 1842-0 70 
6. Gooseberries, I c...... 1 Att 10 44 04 05 05 88 3 
7. Grapefruit: 
Fresh, 4 med...... 1 Tr 10 44 | .02 | .02 3 89 Te 
Canned in juice: 
Unsweetened, 4c.| 1 Ab 9 40 | .01 | .01 3 90 | Te 
Sweetened, 4 c...| 1 ab 19 80} 01 17.01 3 80: | Ter 
8. Grapefruit juice, 
canned, 4 c.: 
Unsweetened....... LY ov. 11 444 O10 4 89 0 
Sweetened......... Ab labs 16 645) Ols OL 4 84 0 
9. Grapes, 24 or 4c.: 
American type: (24 
grapes) 
Concord, Dela- 
ware, Niagara, 
Scuppernong...| 1 1 te) IS .02") 203 7 82 1 
European type: (20 
grapes) 
Malaga, Muscat, 
Tokay, Thomp- 
son seedless, 14 
ety Shes wet: 1 we 17 1 ak ae A 4 Be, 9 6 82 1 
10. Grape juice, 14 c.: 
Fresh or bottled. ...| Tr 0 19 16 P20L Teo 3 80 0 
11, Guava, common, 
1 pared, seeded... . . 1 1 17 ro Ma a 02 02 3 80 6 
ES a ee 





TABLE 1 (Continued) 


VITAMINS IN FOODS 
(Calculated for 100 Gram Portions) 


Vitamin B Complex 


























































































































(Fall pete Vita- 5 Vita- 
ull description min A | hia | Ribo-| Nia. | Pante Py. | BE ic | min 
pe cproste pase) LU. sie fate a sere eins ae ae ru. 
mcg mcg. | mg. mcg. cg. | mcg. 
BSI COL CANGICU see Ne seen cle eee eee et ress eee ece Wl suse Ob [ismeock'S 
2. Ginger ale 
3. Gingerbread.” ...... 94 sles EARN Poo tall Royse genesiesereg » WP a La ae 
BT TTeT TO UL ae eee WS Serene | he eodeces bod ete as Ut ms tag 5 
5. Goose: 
Flesh only: 
A Woe ee ee rene emer retry © Alias OPA. Saree WY cies Ml|lsGianels 
Roasted ete le ee OM E2ZSO TE Ge2> | eres eee eee 
6. Gooseberries........ 380 SOs eee Ne Seed! cee Niece Mies 35 
7. Grapefruit: 
iBreshs esse utente 21 40 20 a2 290 9 a0) 40 
Canned in juice: 
Unsweetened... 
ee tenad wens J 15 30 20 5 160'Wleee. 2 a aoe 30 
8. Grapefruit juice: 
Unsweetened..... \ = 
Suactenedv ost... 10 30 20 Ww 1 OM eee lies 35 
9. Grapes: 
American type..... 40 45 | 60 Sc) ee ek: (eit Pee 5] 
European type... . 80 50 | 30 PA GIDE Sees il) Beene lites 4 
10. Grape juice: 
Fresh or bottled. . . 24 10 TOSS ae a ot ee Ite oe 2 
11. Guava, common..... 200 45 BOUIGT Mire ores Ne Ri oetlivg ars’ 80 
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TABLE 1 (Continued) 


PROXIMATE COMPOSITION OF FOODS 


(Calculated for 100 Gram Portions) 
a Ove Se ET a eee 























































































































; Minerals 
Foods Pro- | Carbo- ] Water | Fibe 
arpegieame | Gen fam | Neat |i |G, | > | ve | Om | Gm 
Gm. | Gm. mg. 
1. Guinea hen, 14 |b. 
(ALE 
Flesh, skin and 
piblets;tanvncaG ee ee 6 0 146 70 0 
2. Ham (See Pork, Cured) 
3. Hazelnuts, 24 c....... 15 66 14 710 | .29 ay | ves 4 iS 
4. Heart: rR 
Beef, 4% med....... 17 6 1 120° \ iG Ol ee 24k G22 w 
Pork timed. seas iY 5 ‘LY: 113 ie 
5. Hickory nuts, 24 c.....| 14 67 13 711 24 5 2 
6. Hominy (or grits), 44c.: 
5 Ae PER ee 1 79 S61 10) 1.07 1 h.0 11 TE 
Cooked or canned...} 2 se 15 68 |O 02 a! 82 Tr 
7. Honey,strained,5tbsp.| Tr. 0 80 320 |0 02 9 20 0 
8. Honeydew, casaba 
melon, 34 c., flesh...| 1 di 8 36 90 | 
9. Huckleberries (See 
Blueberries) 
10. Ice cream and frozen 
desserts, 1 qt.: 
Ice cream, 4 cup: 
Ch ae 4 12 21 208) Pe 13.10 1 62 0 
Rich@ereren sack 4 23 18 295 | .08 | .08 2 53 0 
Ices (fruit juice, 
sugar, and water).| Tr. |... 27 108 er 73 0 
Frozen custard. .... 4 9 18 169 14 | .13 8 68 6 
Sherbert, 14 qt...... ve) 3 25 135°) 007 1,04 1 70 0 
11. Jams, commercial, 4c.| 1 OK 71 288 | .01 | .01 3 28 1 
12. Jellies, fruit, 4¢.c¢.....| Tr. 0 65 260 01 O1 3 39 0 
13. Kale, leaves, 2 c. 
packed, 44 cooked..| 4 1 7 53 22 06 | 2.2 87 1 
14. Kidney, beef, 
Meal. A Pease ere 17 8 1 144 7.02.7) 28 56 73 0 
15. Kohlrabi, 14 c. diced. .| 2 fh vi 36.4 208.1) .07 6 90 | 1 
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TABLE 1 (Continued) 


VITAMINS IN FOODS 


(Calculated for 100 Gram Portions) 
ee ea 


Vitamin B Complex 


Foods 
(Full description 
on opposite page) LU; 





1. Guinea hen: 


Lae Ag as Oe a A eee 


2. Ham 





me razeinnts. cscs. 5%; 





4. 


ee Hickory nuts. .)...:. 


Hominy (or grits): 


7. Honey, strained..... 





8. Honeydew, casaba... 
9. Huckleberries 


10. Ice cream and frozen 
desserts: 





Frozen custard.... 
Sherpert..jciisw0 <2. 





11. Jams, commercial.... 








mz, Jellies, fruit......... 








13. Kale, leaves, raw... .| 8,540 











Wr) os ee sll § ps lds 
14. Kidney, beef, raw.... 940 
COAG. care eae os Ne ese 
15. Kohlrabi, raw....... 10,000 


We 2 RRC ST bpm ree 
































Bio- 
tin 
mcg. 


Ascor- 


Vita- 
min 
D 





















































Thia- | Ribo-| Nia- | Panto- | py 
mine | flavin] cin Acid. doxine 
mcg mcg. | mg. mez. mcg. 
400 IES ee he sie eee 
540 | 900} 6.8 | 2,000 | 240 
S50 AE QOUIBOsS | |e 150 
610 |1,120} 6.5 | 2,050 | 350 
SAO NR ret aie PP. eae 
150 50} .9 100 5 
0 LO ae By, 
10 40| .2 150 | 299 
AG es aia (ee. Be 
40 TOO |e al eee ee 
70 DSO aete okies 
20 ZO B24" ake 
20 20 Del Ms 
120 |) 350 8 300 
B20 12,000) Aas 3,700 | 400 
230 |1,900} 7.1 | 2,700 | 280 
BD line ee oY | Es 
45 SON eee Lae 





(Calculated for 100 Gram Portions) 


TABLE 1 (Continued) 
PROXIMATE COMPOSITION OF FOODS 


ee ee ee es 



































































































































Minerals 
Foods Pro- | ¢ Carbo lo- Water | Fiber 
Aopen, Messrs ae Gm. by grate vt Glee V eas eae aa 
Gm. | Gm. mg. 
NE ICOTNCiats i Meee 1 ir 17 IZ 5 81 4 
2. Lamb, 31% oz. raw: (See 
Meat, Cooked for 
average composi- 
tion after cooking.) 
Chops, 1 med. chop: 
Ribs wei ree 15 32 0 S485 Ole i 16) ates 52 0 
Showider. ast y.c.cne 16 25 0 2801 01. etude eae 58 0 
Patties, 2 med...... 14 34 0 3627 e201 Ae 8 2.) 51 0 
Roasts, med. serving: 
Regs sua ae. 18 18 0 S41 OV Teo ley 63 0 
Shoulderv. 79.6 16 25 0 289°) 0.01) | ak Ta eeeo 58 0 
Stew meat (breast). .| 13 36 0 SY Koy | OE | pa E Ae) 50 0 
3. Lard (See Fats) 
4, Leeks, 1c.or3,5” long| 3 i, 8 44 | .06 | .06 Fl 88 1 
5. Lemon juice, 4c 0 0 8 See (Onl le SCH 1 G1 0 
6. Lemonade, 14 cup....| 0 0 12 48 | 0 0 0 88 0 
7: Lentils, dry; 59°C. 0.42" 25 1 60 349 | .11 | .44 | 8.6 12 3 
8. Lettuce, 14 head: 
Inner leaves...... 1 Te | LON Se OZN EOS 5 95 1 
Outer leaves, 6 large. 1 Abi 2 Toe} 202 203 5 96 1 
On Limes sireshune sees clea Ate. 12 Soe OL Or 1 86 a 
10. Liver, 14 lb. A.P.: 
Beef 20 3 6 TS LeaeO1 | 0037. 70 0 
Gall Ae lanet cabaten 19°) «5 | © 44 1437/01) || (37 Sag 
Chicken tcceasee yes 4 3 156) 502 295 4 ke 70 0 
Learns ae ever 21 4 3 E32) MOVE S74 625 71 0 
POLE TH pARon eee 20 5 2 LIS OLS oy eae 72 0 
11. Lobster, 14 lb. A.P.: 
Fresh boiled.....:..| 16 2 1 SO C02s een 4 80 0 
Canned, 34 cup..... 18 1 “Tir 81 80 0 
12. Loganberries: 
Fresh, 1 cup.. 1 1 15 13°15 0% 10.02 Pol 4 82 1 
Canned, juice > pack, 
34 cud. hte {oes1s.) Me Gs ga | 2 
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TABLE 1 (Continued) 


VITAMINS IN FOODS 


(Calculated for 100 Gram Portions) 
a ee 


Vitamin B Complex 































































































win ae ’ Vita- eo Vita- 
ull description min A | -rhia- | Ribo-| Nia. | Panto- a : See | eae 
en seers base? LU. nine ean an en tae oe me rv. 
mcg mcg mg ae mcg. 
MERCHIIIGTIATS Cree ere iene Lee Le oe eee ap 
2. Lamb, cooked: ae 
(Vitamin content 
after cooking 
100 Gm. [raw wt.]}) 
Chops, fried or 
broiled: 
RIBS tae oe ss 0 150 17 210/542 61) See 210 
Shoulder........ 0 135 EASY Fiz Nek Oh | ae 
PP ACICS eepmegees act 0 180) | 2004. Ole. cece 
Roasts: 
Lege ewe rae: 0 150 | 240) 5.4 500 | 150 
Shoulder........ 0 125 ZIOALO NGS end ae 
Stew meat (breast) 0 a 250 |sic0\) oe 200 
3. Lard 
a Leeks, fresh. ........ 120 OG :A| aan lh ey ee a 
5. Lemon juice, fresh... 0 40 er rek il iptoe a 
6. Lemonade.......... 0 ip Olt Osea ix ee 
BPLONLUSSOTYS case. lee ays « ASO We 185i SL al), see 
8. Lettuce: \ 
Inner leaves....... 100 
iter eaves o> 5,500f, } 70) .2) 110) ai 
Ue ne ee ke | |e AC) |e hy, Di arene 
10. Liver, cooked: 
(Vitamin content 
after cooking 
100 Gm.) 
Beets Ga oka = 17,280 | 210 |2,650)15.0 | 4,200 | 500 
Cale tae. 9,000 165 |3,100/14.2 | 2,500 | 210 
Clicken\ > «9.0%: 3 P4000 i229, 11,050) $.0" | 2anc. se 
PAID PS on eee 36,000 | 350 |2,500)14.3 | 2,600 | 260 
Park tieas: actee ss 9,000 | 330 |2,560)12.2 | 2,500 | 230 
11. Lobster: 
Fresh boiled....... 150 Ce Va et ee eI | eat go 
Canned. sapere: IAS LOO oi oe RAS eee a A oes 
12. Loganberries: 
POCORN i Faye tasers a ee ie Ne, Seal etaies a Reta 
Seen re re le tee rics, Wiles Sos -3 |ient' 4.9 [me 4,805 

















TABLE 1 (Continued) 


PROXIMATE COMPOSITION OF FOODS 
(Calculated for 100 Gram Portions) 


a ee SS 







































































Minerals 
Foods Pro- t vere Calo- Water | Fiber 
Bi ea a G ea ries | Cg Pp Fe Gm. | Gm. 
Gm. | Gm mg. 
1. Loganberry juice, 4c.| 1 0 10 44 88 0 
2. Macaroni: 
Dry, uncooked, 1 c..| 13 1 74 Leh PAU 28) Oe Sh leita 11 Te 
Cooked, plain, 44c..} 4 Ate 19 YEN Abie Pal US: 22 76 Tr! 
3. Macaroons, 8 average.| 6 17 65 437 1 
4. Margarine, 4 c. 
Vitamin A added...| 1 81 be 154) teoae Ue .02 16 0 
5. Marmalade, orange, 
LE IC Med pe, Ao apie nf 85 344 | .03 | .01 3 14 
6. Mayonnaise,7tbsp....| 2 78 3. RO oe 16 
7. Meat or poultry (See 
Beef, Lamb, Pork, 
etc.): 
Cooked (all kinds): 
Lean: 
Well done, dry. .| 34 6 0 190 
Medium done. .| 30 6 0 174 
Rane). eee vaee at 6 0 162 
Medium fat: 
Well done, dry.| 30 18 0 282 
Medium done. .| 27 18 0 270 
RAGGS: hea 23 18 0 254 
Fat: 
Medium done. .| 22 30 0 358 Sone Re 
8. Milk: | 
Cow 
Fresh, 4c 
W Role ies witrs 2 eh 5 70.) e212 12.09 1 87 0 
el hee ie a oe AA Bel 2 34) .12 \..09 1 91 0 
Canned, 5-6 tbsp.: 
Evaporated....} 7 8 10 140 | .24 | .20| .2 74 0 
Condensed... .. 8 8 ht a24 ot we 2s ay. 27 0 
Dried, 1 c. (scant) : 
coy tpi a da 26 27 38 499 | .95 | .73 .6 + 0 
Skim... egy» oe 36 1 Ry. 361 {1.30 /1.03 6 4 0 
Malted, plain, 4% c.| 15 9 fal £25) a0 1 Vad stoked 4 | Tr. 
Goat, 4% c.: 
WES. 7 ocayh on i 4 5 Lo gee ee CH 2 87 0 
Human, %c 
Prenth See ee Lae a 7 70 | ¥03 | .02 am 87 0 





TABLE 1 (Continued) 
VITAMINS IN FOODS 


(Calculated for 100 Gram Portions) 





Vitamin B Complex 



























































pun Foes Vita- a ciah OL 
(Full description min A | >i ‘ 7 Panto- : 1c min 
Sr ae a- | Ribo- | Nia- . yri- | Bio- | Acid D 
SL e TOES) LU. mine | flavin] cin Seen paicek tin ch | 1.U. 
mcg. | mcg. | mg meg mcg. | mcg. : 
MLOLAU DOSY JtiCOn. tie eee (tne. ete con dice ue (1s bee eee 26 
2. Macaroni: 
LB ray eae SU teen 0 130 SOMA ee Son ae alte ee 0 
SOOKE: ek oe ke. 0 PAN ee co ie ee aie oe | |e |e 4 1) 
: = 
SDN ACHTOOOS ee meee SAE ree fe, ees at Ie. ce ed ee PA 
4. Margarine 
Vitamin A added. .| 3,330 Oe eel, haere Olle, Hie ae ams 0 
5. Marmalade, orange. . 0 20 ZO eR eee ero ete, 8 
6. Mayonnaise......... 20 40 AA) CD ers ena cee See re 0 

















. Meat or poultry: 
Cooked: 

















Summary vitamin values for meats are impossible because of wide variation. 
In general cooked meats are good sources of several fractions of the B complex. 
With the exception of organ meats they contain almost none of vitamins A and C. 

Specific vitamin values are given for various cuts and methods of cooking under 
each type of meat and poultry. (See Beef, Chicken, Lamb, etc.) Losses in cooking 
are discussed and tabulated in Chapter 45, Meats and Poultry. 


Canned: 


Malted, plain* 
Goat: 


regis, stsae 


Human: 


CC A ae ee 


170 


40 | 170 
40 | 180 
50 | 360 
50 | 390 
300 |1,460 
350 |1,960 
340 | 500 
57 | 82 


350 |20-300| 60 











-_ SIO 


ee 


* Jrradiated or fortified with vitamin D. 
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TABLE 1 (Continued) 


PROXIMATE COMPOSITION OF FOODS 
(Calculated for 100 Gram Portions) 












































































































































Minerals 
Foods Pro- | ¢ Calo- Water Fiber 
Aopen | Gk Gm nies | cy | p | re | Cm | Gm 
Gm. | Gm. mg 
1. Molasses, cane, med., 
Ya ane ae ee 8 2" 0 276} .27 | .05 | 6.7 | 24. iam 
2. Muffins: 
Bran, 3 214” diam.. .| 10 5 205 hie SMe a0 sa 32 1 
Plain, 32%” diam...| 8 9 293 | .08 1B Oy fe ee - 
3. Mushrooms: 
Fresh, L36%-2 3 takis AR FOZ Se LO 8 1 
Canned al Gree een bree 02 10 8 1 
4. Muskmelons (See Can- 
taloupe) 
5. Mustard greens, 
244 c. packed....| 2 abe Ae ae 4 eo 93 1 
(44 c. cooked) 
6. Mutton: 
Wholesale cuts (see 
Lamb) 
Cooked (see Meats, 
cooked) 
7. Nectarines, 2 med.....| 1 le 68 0 .02 aS 82 Tr 
8. Noodles, egg, dry, 
14 c. broken........| 14 Ry) Shohiy | dw Key |) abe 9 Te 
9. Oatmeal (or rolled 
oats): 
Dry, uncooked, 114 c.} 14 7 5914). 05: 1) as oye 8 1 
Cooked, BAY Codie ey eee 2 1 61 | .01 | .07 9 85 Tr. 
Cartel a Cehocuie. 1 Ay 2 20 | O 0 vy 04 | Tx 
10. Oils, salad, 4c.......| 0 100 900 0 0 0 0 0 
11. Okra, 10 pods; ..<)..% 2 Lf, 36 | .08 | .06 ok 90 1 
12. Oleomargarine (Sce 
Margarine) 
13. Olives: | 
Green, pickled, 
2 Mediiy. oq Ye 14 iSW 1s; 10 3.. Ula aro 75 1 
Ripe, pickled, 10 lg..| 2 19 191 | .12 | .01 | 2.9 75 oe 











TABLE 1 (Continued) 


VITAMINS IN FOODS 
(Calculated for 100 Gram Portions) 





Vitamin B Complex 





















































“_ — Vite ie eee oC. | aa |e Sl = Vita- 
(Full description min A | this | Ribo-| Nia- | Panto- " : ic | min 
pe apposite pags) Elie | otne avin |) cin nes ieee ee Lv. 
mcg mcg. | mg meg mcg. | mcg. 
oe Molasses. .......... 0 80 | 160 3 260 | 270 9.1 0 
2. Muffins 
Branee sre eae SON PLO PiOO ee Ae EE FN 8 
Plaineery afer ss 485 GE OUSS 1 Red cae ee | are eecde 
3. Mushrooms: 
reshi een 5. ants 0 150 | 420 | 6.9 | 1,700 45 |16.0 6 
Canned csyeneeen 2: One: 190 | 1.6 O40 ar | eee = 2 
4. Muskmelons 
5. Mustard greens, raw | 6,460 90 | 200 me 58) | meee oe et sgh HOD 102 
ISOGKED a nao: S000 cae ee Ped | sae eee ice eee e ay 
o. Mutton 
7. Nectarines.......... 1,500 Fl Ee ee tae leareae ss TA ee Ra oe 16 
Me Woodles. ....:- 2.55. 180 TSO 1205 ee ee seh soll Pad 0 
9. Oatmeal: 
ee pa See ee ee Cie (ae Foah| Sten ts en S00 eS) Oe ae 0 
SODKERS foc isifne ss ee 100 20 3 Wee ect phe (meaty: 0 
Gruel 2 goes ee a (cae BEEN as Scat 7 | coe ali, woe ores 
MUS <BAIAG fier teases! [Poca Se a ei ary eee ea ee Wee 0 
6 a ee 740 120 | 100 a | 210 75 5:5 30 























12. Oleomargarine 








13. Olives: 


Green, pickled... .. 420 pA ae ee a |e od. <# anaes 30 
Ripe, pickled...... 346 UY A ae eee ser rac es | PRE 15 
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TABLE 1 (Continued) 


PROXIMATE COMPOSITION OF FOODS 
(Calculated for 100 Gram Portions) 































































































Minerals 
Foods Pro- | ¢ Carbo- | Cajo- a Water | Fiber 
Appror: Measure] fgin Gm.) Mate | ries | cy | p | re | Om | Gm 
Gm. | Gm mg 
1. Onions: 
Mature, 2sm.or1lg.| 1 lene 10 44 | .03 | .04 es 88 1 
te e.diceds seen eecigeen | pees eee ba he oes CU eos a - 
Young, green, 24.../ 1 Le. 11 AS 035.4505 .6 87 2 
2. Oranges (ali kinds), 
BI ee eters 28 as 1 Tr 11 48 | .03 | .02 4 87 1 
3. Orange juice, 4c.....| 1 0 13 DO UECOS 4.02 = 86 0 
4. Orangeade, 4 c.......| ‘Ir. 0 5 20 95 
5. Oysters, solids only: 
Fresh or canned, 4 
Leon. 6 Sire... hood (LU 2 6 O2 OF sah Wee 80 0 
Oyster stew (with 
milk); 34 ¢€:.....2)] 5 5 5 SSP OM el oot 83 
6. Papaws, 1 med........| 5 1 17 97 76 
7. Papayas, 4 med...... 1 plies 10 44 | .02 | .01 5 88 1 
S..arsley.co Gs) cutessea: 4 1 9 OL Palos ROS nieces 85 2 
9. Parsnips, 1 c.,sliced...] 2 1 18 89 | .06 | .08 x! 79 2 
10. Paté de foie gras, 14c..| 11 44 5 | 460 es | Weare all See aes 7 0 
11. Peaches: 
Fresh flimed 4 x. 274 1 a 9 12 So eel Wa,.Oz 6 87 ii 
Canned, 2 halves: 
Water pack...... 1 be 7 oz steal > 202 4 91 TH 
Juice pack....... 2 hy Fe ad 9 cL ey, eed ben 90.) ie 
Inisitupee sora s aren le: 18 72| O .O1 4 81 Ti 
Dried, 6 halves..... 3 1 69 297 | .04 1316.9 24 4 
12. Peanuts, 34 c. shelled: 
Roasted... 67 ye 27 44 24 600:1 .07 }- 239 11.9 3 2 
Roasted, buttered, 
salted Toco oceae 27 52 20 656 | .07 | .40 | 2.0 1 4 
13. Peanut butter, 6 tbsp..| 26 48 21 620 1.07.) .39 | 2 2 
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TABLE 1 (Continued) 


VITAMINS IN FOODS 
(Calculated for 100 Gram Portions) 





Vitamin B Complex 
















































































= Foods Vita- ra Vita- 
ull description min A ; F -,_ | Panto- ‘ . a ae 
on opposite page) LU. | Tine |iacm| ‘Ge | thenic | But] Bic | Acit | D 
mcg. | mcg. | mg. meg: mcg. | mcg. 
1. Onions: 
Mature, raw...... 50 30; 20] .1 130 | 63 | 3.5 9 
OOO ROCA ae oc = Slee eos LI) Soo Hest os) 2h EL 52 Jere 5 
VGUne Taw = .es7.". 3,600 30 | 123 We ae nn ME i ert ad 28 
me Orvanves vs. ss 190 80 30 2 340 | 80 1.9 50 
a Orange Juice: .. 2: .:. 225 68 15 ee TLZONE SO: gehecee eee, 50 
SA ALOTIC OAS veers er i ena Ie art Hence See ll eceeie WN Os Sree ot pets 
5. * neta solids eal, 
Fresh... #2 70 180°) 230) | 12 4907 33 | 8./ i y 
Oyster stew....... 346 LOSS Paral sree al lr eee fees Bi oe 
Ra WS ere A eee trees Maen ia cred acis ce, Game Leeks 36 
Ber Papayas.). 2.66. eis. 2,500 23 A Wel (eso Pe Oe RU aN 45 
ime Parsley... ss 24 ss" SO ONO diate tere Ol ecorcns W|EMee Hem E Sect | OS ce, Vphavas 5 100 
9. Parsnips, raw........ 0 110 90 ge ey ee ee ee Pee 18 
CH eee eT Aloe et ees le cee | ea fe SS 14 ees 
10. Paté de foie gras....|...... SOA Rec ey el Crepe |) Mame key 
11. Peaches: 
Fresh: \ 
White: os... 5 
Weliwie....:.. Hepa pease (Geo ibe poker hte fers é 
Canned: - 
Clingstone...... 440 10} 15 4 49)... [eee 4 
Freestone....... 260 10 15 .6 TO: Wee Ota toe 12 
Dried, sulfured....| 3,250 Te OO) PP Sr 4a eee le Aas 19 
12. Peanuts: 
je aR A ree PME es. Has pos sans Te aah (set ek 
Roasted). .....2.... 0} 330] 160 |16.2 | 2,500 | 300 (34.0 0 
13. Peanut butter....... 0 S00) |) 160. oe) 45%. - hare 0 
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TABLE 1 (Continued) 


PROXIMATE COMPOSITION OF FOODS 


(Calculated for 100 Gram Portions) 
ee eS eee 

























































































Minerals 
Foods Pro- | F Carbo- | Cajo- viol ae ae Water | Fiber 
Aner care, =| gilt (Gm. | SEA |e | cs |e | eee Ia 
Gm. | Gm mg. 

1. Pears: F 
Hreshe Lalarceweanes 1 ihe. 16 OS 4 a e202 83 1 
Canned, 2 halves: 

Water pack, i... <. Leone: 8 S24 OL tee) a2 92 1 
Juice pack... aw. Ea Le: 12 ABS: Wa ee Eb cee Lr cate 88 1 
Li Siriiieee ena te LE eee 18 TZ il ae v; 81 1 
Dried, 5 halves..... 2 Ale. 72 29 6\\iesten alle ech | sees 24 
2. Peas: 
Fresh, shelled, 34 c 
VOUng wu eee 3 A 12 68 83 2 
Medium......... 7 Albe. 16 92 | .02 1259 77 Z 
Old weseh estes 8 oe 25 132 67 *) 
Canned, medium, 
TGC dave, te Woke ae 3 dies, 13 64 203 WELOs iS 83 
Dried, split, 44 c....} 25 1 62 357. fe OF AU GD 10 

3. Pecans, 1% c.: . 

[Riri er; Gane eeebecte 11 70 15 734 | .09 | .34 | 2.6 2 
Roasted, buttered, 
salted:.<Actienaueeet 9 73 13 14> Mes OTs lis O24) une 3 3 

4. Peppers, green, 1lg....| 1 a hy 6 ee Wes (aces 4 92 1 

5. Persimmons, native, 

WOC. DUD. : i wean tk “LES 34 140 | .02 | .02 | 0 64 2 

6. Pheasant, total edible, 

VW breast or 1 thigh. .| 24 Bs 0 {4th OSE ST ess 70 0 

7. Pickles: 

Cucumber, sweet, 
Sista. S cakes Teer: 21 64 te 502° 46,02 .6 77 
Sour or dill, 1 med...} 1 elie 2 1S ee OZe 02 9 95 
8. Pies, 1 av. pie: 
Anplesni ono. 2 9 32 ZL7, Oli. 02 3 
Custard iw. Tenrebioa 6 10 33 246 10 10 8 
Lemon meringue....| 3 8 34 220 | .O1 | .04 eS 
MING ioditrepcsnce tess 5 12 a0 268: |,.01.)' .06 1 1.6 
Pumpkin vache ss 5 9 36 245 CO re 00) 8 me 
9. Pimentos, canned.....| 1 1 6 37 baleen ell eee ee etree Ot 1 
10. Pineapple: 
Fresh, 2 sl. 46”..... Tale 14 56 | +02 | -.01 ich 85 | In 
Canned, 2 sl.: 
Water pack. ..... See [dee 13 Da. th ar eee she 86 | Ta 
Juice packs4.4 <4: eaters heats 15 60 | .01 | .01 3 84 | Tr. 
Ibo Ebaby a el ieloms 21 84 | .03 | .01 6 78 Tr. 
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TABLE 1 (Continued) 


VITAMINS IN FOODS 


(Calculated for 100 Gram Portions) 
ee a LE a 


Vitamin B Complex 















































(Full leccripti cag 
u escription min : ; = P. ¥ ; . 
on opposite page) = | “LU. | Te | Rava | Nit’ | theme | Port | Bic 
mcg. mcg. | mg. mcg. mcg. mcg. 
1. Pears: 
resign oe, 20 20 | 40 BLA ec. Se ER ee 
Canned: 
Water pack.... 
Juice pack..... 10 104)" 20 8) cl DY hig = Breanne 
In-eirup.- 3s)... 
MTIed Ae ee ek A lage TAO: Mio edt hoes ee. Wea 
2. Peas: 
Fresh 
Young 
Medium....... 680 | 360] 180 | 2.1 380 79 9.4 
Clic 2 nes Be 
RSMNTEC ny cai st. 540 | 110} 60 9 150 ea 
Dried, green ...... S70 We oO: 290350") eee 300 |18.0 
3. Pecans: 
Rawrtercseernr te: 50 720 | 110 Ole aera» ah aun oer es 
RS CC eee ae aca Oe iN EAN Stow ae, co IISc kep t] ened 
4. Peppers, green....... 630 70 | 40 EA ike ee ee IM 
5. Persimmons......... 7 Heres yo) Oil rege a Letirg fie ot 3 are a 
Bee easant Pye ne i ol cas Pry | VE eter ee eae see 





7. Pickles: 



































@ncumber, sweet. .}..2 2s) |. <= veal Sere. 3 ee ee eek: 
BOUT OT Gill nee, 190 OP 20 Ie heer San eee 
BS. Pies: 
NEY 622th is ass 100 EO | ae OR OS) me ee ae ee 
Gurstardae onan... © 300 60 | 180 BOE ee oh ee ee. 
Lemon meringue. . 170 SOs" 50 Ms Bee eae 
LY City eee ara 90 So) “On 2 Jal Wer se ase HE, 
Paermnkinn gens. 5 600 55 | 140 LLP Saas. an rae: 
me Pimentos........-.- 7,500 20 | 65 4 LS0 ch ee a 
10. Pineapple: 
OR ise a.85.2 a8 130 80 | 20 Dial eek 
Canned: : 
Water pack.... 
Juice pack..... 80 IO} 201 2.2 1) Ce: as 
TY Sere J 





(Calculated for 100 Gram Portions) 


TABLE 1 (Continued) 


PROXIMATE COMPOSITION OF FOODS 


ee ES Se Ls 
f 
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Minerals 
Foods Medes Misr, Carbo- | Calo- Water | Fibe 
huni tein Gm.| bydtate | ries | cy | p | re | om | Gm 
Gm. | Gm. mg. 
1. Pineapple juice, 14 c.: 
Ganned 2s fas.) 2 fi me i 13 Dea Use Tees “te 86 0 
2. Pine nuts, 114 c. 
kernels: 
Pionolia ee es a. 48 11 600 10 1 
Piftonat aes, 13 61 21 685 4 
3. Pistachio nuts, 24 c. ..| 20 53 19 633 7.9 7 2 
4. Plantains (baking ba- 
TLAnaS) =) leeds eeeeee 1 ar. ae 136 65 ‘Tr 
5. Plums: 
Fresh, 3 whole: 
Excluding prunes.| 1 “Lr: 13 DOnuoetae area tre et) 86 1 
Canned, 2 whole: 
Water pack...... Ereaiele, if 28 Hes OL} OL Tera 92 | Tr. 
Juice pack prunes} Tr. | Tr. 19 Out OL at Ola lar 80 | Tr. 
In sirup, plums 
end prunes..0-4)| Tre) Tr: 20 BO OTe OU ee dl 79 | Te 
6. Pokeberries, 44 c.....| 3 Ale: 4 28 92 ae 
7. Pomegranate, 1 med.: 
Fresh pulp Ao0. ead. 1 woe 18 1G VO esti .78 | 80 | Tm 
Pulp and seeds. .... 2 1 21 LOL 75 4 
8. Pork, fresh 314 o2z., 
raw: (See Meat, 
Cooked, for aver- 
age composition 
after cooking.) 
Chops and steaks: 
BE derek bean 15 31 0 359 10601 USehe loo 53 0 
TiOlier, hos ies 16 ya) 0 250 hav the he 2s 58 0 
Shoulder....... 13 37 0 3853/6501 || tA 2D 49 0 
Roasts, med. fat: 
Boston butt... ... 17 23 0 AiO ids lite LO ee 59 0 
Leg (fresh ham). .| 15 ofl 0 Se UE Re Sad fee | 53 0 
Loin sii Es ype 16 25 0 269 1} .01 ) 18h 2e5 58 0 
Picnic shoulder... .| 15 an 0 348 01 P16 2.2 52 0 
Spare ribs........| 15 32 0 348) OL G1G 2.2 ae 0 
Tenderloin....... 20 7 0 143 3) OLS eee 0 72 0 


_ 


2. 


3. 


6. 
de 


TABLE 1 (Continued) 


VITAMINS IN FOODS 
(Calculated for 100 Gram Portions) 





Foods 
(Full description 
on opposite page) 


Pineapple juice: 
Sannedsoo 5. Sat 


Pistachio nuts....... 


. Plantains (baking 


Vita- 
min A 
LU. 


Thia- 
mine 
mcg. 


Ribo- | Nia- 
flavin i 
mcg. 


cin 
mg. 


Vitamin B Complex 


Panto- 
thenic 














zhc hee DEN) 9, eel ee 


Plums: 
Fresh: 
Excluding prunes 
Canned: 
Water pack.... 











Pyri- 
doxine 





Bio- 


tin 











Juice pack..... 230 30 | 30| .4 100 


Line tg) eee oe 


Pokeberries, fresh...|...... 


Pomegranate: 


rea pulps. 63s hs 


Pork, fresh, cooked: 
(Vitamin content 
after cooking 100 
Gm. [raw wt.]) 

Chops or steaks 
(fried or 
broiled) : 

SES she oie serrasd oeees.' 


Shoulder. ..<.+ «+ 
Roasts: 
Boston butt..... 
Leg, fresh ham. . 
| os RO a eee 
Picnic shoulder. . 
Spare ribs....... 
Tenderloin...... 





oooooo coe 











mb o 


CR WO HG Ce He W 
KF UInNO~T1O 




















nw 





SOooorao coo 


ae aa nen mee seen eee wee nen eee 
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TABLE 1 (Continued) 


PROXIMATE COMPOSITION OF FOODS 


(Calculated for 100 Gram Portions) 
nr nnn 












































Minerals 
Foods Pro= a \G Carbo- | Cajo- Water | Fibe 
Appros, Measirs ete Gm. ae aes Pe beep ve), Gre Gma 
Gm Gm. mg 
1. Pork, cured, 31% oz. 
raw: 
Bacon, med. fat....] 9 61 1 625 aun ms eed 8 25 0 
Bacon, Canadian. ..| 22 17 0 231 |} 0) leneeit ose SE 0 
Ham: tay sco 17 35 Abye: ayer le OMe shoes | AS 42 0 
Ham, boiled........| 20 23 Tr. 287) 201 ah ee hood 51 0 
Salt: pork,med... ¢ owe 71 0 663.) cack be OG oo 20 0 
Salt pork, fat.......| 4 82 0 OA a eee ee O4- 6 10 0 
2. Potatoes, sweet: 
Raw, 14 med....... 2 1 28 129 | .03 05 7 69 1 
3. Potatoes, white, old: 
Raw, 4c. diced....| 2 ihe 19 84 | .01 | .06 eds 78 1 
Boiled’) snit. se. 2 6h a 18 80 | .01 | .06 a 79 1 
Baked, 1. sie... 5 ABE, 28 124 | .01 | .06 mh 69 3 
French sae 
20 pieces. . eee en 15 36 2950) 024 09% 1eLe3 45 1 
Mashed, 4% c....... 3 8 19 160 TA ele ne ee 70 
4. Potato chips, 2c......| 7 a 49 SOs we O2 LO Mae 6 
5. Pretzels, 5 med. 
2a; Ge) me een 9 3 75 SOS see Oon ee ks Py) 7 Tr 
6. Prunes: 
Fresh, 3 whole...... 1 lures 22 Pl ee en Sw P 76 1 
Canned (see Plums, 
canned) 
Dried: 
Dry, 8-10 med....| 2 1 71 301 05 | .09 | 3.9 24 2 
Stewed, sweetened, 
Stcooked| ase ee Afie. 41 168 f+.02'1&.03 8 57 a 
7. Prune juice, 4c......| Tr. 0 19 01 | .02 3 80 0 











8. Puddings: 
Blanc Mange, corn- 





starch, 4c.......| 4 4 23 144 16 11 6 
Blanc Maher choco- 
late, 36 G..3tc. eee oe 8 31 21241 (ela ew ke ik 
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TABLE 1 (Continued) 
VITAMINS IN FOODS 


(Calculated for 100 Gram Portions) 


ee ee ee ee ee 


1. 


a 


4. 
5. 


gf | | 


wol>n 


Foods 
(Full description 
on opposite page) 


Pork, cured, cooked: 
(Vitamin content 
after cooking 
100 Gm.) 

Bacon, med. fat... 
Bacon, Canadian.. 
Ham, baked 22.3... 
Ham boiled (100 
Gm. cooked)... . 
Salt pork, med..... 


Potatoes, sweet: 


RAWers. cree ea 


WOLato CuIpss. so 


Vita- 
min A 
ala 














OP OEZ OMS srs eters sete rel oss seevacs hs 


DIY wettest. © 


© Prune juice......... 


Puddings: 
Blanc Mange, corn- 
WMaTCH: athe et x 
Blanc Mange, 
chocolate....... 








Thia- 
mine 








Vitamin B Complex 




















oe Vita- 
5 Panto- : : i¢ | min 
Nia- Aiba: Acid | D 
tia | hee | Part, | Bio | And | Tb 
mg. it meg. | mcg. 
LOG eee enh) aL vce’ 0 
BTR ae) eeeenell| seer: « 0 
ee a eee 7.0 0 
6.9 400 Ao; 0 
2.9 BU Wie 2a tes ND, Ses re I en 0 
7 | 1,000 | 320 4.3 20 
feet OOS eee Me eres 10 
1.2| 320] 220 6 eect 
a Ree es | Weer arc ae olin eatce S 6-16 
7s BL Saar. 8 
ROM eee Wika ee Aimeerse. 8 
5 A\ Reece | ee tee 0-3 8 
Lea lena 8 cee ieee 
FGeNT | Nene een (caer MARE (eRe 0 
o> |, 5 ee ee ee ia 0-5 
4 ALG Gees iota: ss 1 
1S eal ees ee ee 3 
De ee | a, Sone || omy (pence ® 0-2 
7, ee ee a eae 3 























et 
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TaBLE 1 (Continued) 


PROXIMATE COMPOSITION OF FOODS 
(Calculated for 100 Gram Portions) 





Minerals 
Foods Pro- | Fat Carbo- | Galo. Water | Fiber 
Approx. Measure tein hydrate F : 
of 100 Gm. Gm. |S] “Gm. | F | ca | op | Fed CO Se 


1. Puddings (Continued): 


Bread, 6 tbsp....... 5 8 16 156:| 07) 208 ave 26 
Brown Betty, 6tbsp.| 2 7 34 207 | .02 | .03 4 
Custard (See 

Custard) 


Rice, creamy, 4c...| 3 3 : : 
Tapioca, cream, 4c.) 5 5 21 149 ee LO We tL 8 


2. Pumpkin, 4 c.: 



























































Fresh®e3s ne aes 1 aves if 32 02 | .04 8 91 1 
Cannedae eae eae 1 Tr 8 36 | .02 | .04 7 90 1 
3. Quail, 34: Ib: A.Poe. 25 7 0 1LGS een Of oe eal 67 0 
4. Quince, 3 med........ Se, A aire 14 SOene 0 lanpeeO 2 aides) 85 2 
5. Rabbit, 14 lb. A.P.: 
Domesticated: 
Raw, flesh only...| 21 10 0 174.).02,} 18 6 68 0 
Wild: 
Raw, flesh only...| 21 a 0 120 ee! a eee 73 0 
6. Radishes, 8-10....... 1 oir 4 2ORRLOs se OSalnie O 94 1 
7. Raisins, 14 c.: 
Seeded wie. ekeea: me POS pl Sse 
on 2 ; im aul LOS ea Lacie ot - 4 
8. Raspberries: 
Fresh: 
Bick ancrec eee 2 2 16 OOF O05) Oar |ele0 79 
Reda SZ 8c ananere: 1 1 14 OOF ROS ee OominueO 83 3 
Canned, red or black: 
Water pack, 4c. 1 1 10 OO cake Mt eat dee 87 3 
Juice pack, 4 c...} 1 1 13 OR eet hate on eee 84 2 
In sirup, %c.....} 1 1 28 12 Sa ieee Me bee : 69 2 
9. Raspberry juice, 4 c.: 
Black: (eee ee eh tne (Bre 0 11 BA RAE lhc sren oe ee 88 0 
| ore am Senet of Pes or 0 8 PAY eet (eee re 91 0 
10. Rhubarb, 14 c., cooked: 
Ereshi ae o 1 lt 4 20 ~ .03 a 95 1 
Canned, water pack. MM ey 3 12.4)° * eee! eee See 1 
Stewed, sweetened. 1 Abe 43 176 8 .03 = 55 5 
nn ce oe ee i ee ek eee eh 





* Ca .05 mg. may not be available because of presence of oxalic acid. 
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TABLE 1 (Continued) 


VITAMINS IN FOODS 
(Calculated for 100 Gram Portions) 
a 


Vitamin B Complex 

































































= = ; Vite enor be 
ull description i é - - 2 : . . min 
focvectiemes) 0) LU. [hey [her | | teeae | gee, | BE | Meet [3 
mcg. | mcg. | mg. — mcg. | mcg. al 
1. Puddings (Continued) : 
Brenden. ors e. 290 OO ZOO tere eal ease ee. thee 
Brown Betty...... 335 YAU ME tg ee Saad aN a | oe Pee 
Rice, creamy ..... 78  TOLAD NMG ue On, o< - ahead: 
Tapioca, cream....| 378 Os pele Weed Dicer Rhee «ree 
2. Pumpkin: 
CGI ee cc ke <n 1205400 50 | 80 .6 400) |e ene. 8 
Mannede. ss. 9 24 o: 3,400 2.) OO | Maen) et hee ee eed | ice 0 cS 
OAT bes ma ee ea (eM adel a ee ee aa ote Ea oe (ee 
4. Quince..... ML eh ee, Sane wae ee ae 10 
5. Rabbit: 
Domesticated: 
RAW aise 77 tet) 10h e fl tele | jg RRR | 4 
Wild: 
AG Wars eee ce ete eee ee OR ae rae Me bietdihgs cece edhe ae a eee 
BeeRadishes........... 30 40 40 REL eal rope ee Bile eS 24 
7. Raisins: 
ee tee sr S 50] 150) 80] .5] 90] 94 | 3.1] 0 
Seedless......... 
8. Raspberries: 
F Leute 
Bleck es a: - { 
Bedi se ia BS | se [ossne| veers [vee [eves 22 
Canned: 
Water pack.... 
Juice pack..... 100 oy lope Se et aes ae ee rss 10 
SUSU ao oes 
9. Raspberry juice: 
ae oe ee oes Oy Lae SN |e do Beatle Sem io 
5°03 en ae 100 SU NPaer ae IN Regie |e deel eee 12 we 
10. Rhubarb: : 
Fresh 30 10 Ty eee ee ee eoriae : 
RONAN ee eee Lote |) beak) Warten te toes, IP core aS wee : 
erate eerie | ore Miter bikcec. Woe e Leones 


ee ee eS 





TABLE 1 (Continued) 


PROXIMATE COMPOSITION OF FOODS 
(Calculated for 100 Gram Portions) 


































































































Minerals 
n kort ae Fat ve ae 
x (= ein ° 3 
PO 100 Gm. Gm. | G™. oo 
1. Rice: 
Brown, 4 c.: 
Uncooked........ 8 fi 11 1 
White, 4 c.: 
Uncooked........ S. 1 Tr: 12 | Tr 
Boiled: cate sie 2 Wes 74 Tr 
2. Rice, wild, 4c....... 14 1 8 1 
3. Rice flakes, puffed, 
ete; 4-O't. Sie ene 7 Tr. 9 | Tq 
4. Rice polishings, 34 c...| 12 10 2 
5. Rolls, 3 med.: 
Jokeagel Gnyoyseattlie, oo 8 4 23 Tra 
Parker House...... 8 7 33 Tr 
Whole wheat....... 8 4 il Tr 
6. Rose apples. ee ee 1 Ane. 1 
7. Rutabagas, 24 c. diced| 1 elites 89 1 
8. Rye flour, % c.: 
Darley oie) oe On 15 2 12 2 
Wieelicnieeere eae 11 2 10 2 
Lighter tant te 9 1 11 1 
9. Rye wafers, 10.......] 13 Je 2 
10. Salad dressing, 14 c.: 
Mayonnaise........ 2 78 16 0 
Commercial (other 
than mayon- 
naise) : 
Plaine see 1 SY 45 0 
Frenen.ceen eee 0 65 30 0 
Thousand Island.| 4 36 a Ts 
Home cooked, boiled} 5 10 69 0 
11. Salmon (See Fish) 
12. Sardines (See Fish) 
13. Sauerkraut, bulk, 24c.| 1 fb : 02 : 93 1 
— tt eee 











TABLE 1 (Continued) 


VITAMINS IN FOODS 
(Calculated for 100 Gram Portions) 


Vitamin B Complex 

































































ee Vita- ay a Vita- 
escription min A - P os Pant : 2 Ic min 
on oppenite page) EU, | rine Hawa | cin | Siew | dove, | Me | 484 | 7B. 
mcg. | mcg. | mg. ee meg. | mcg. 
a Rice: 
Brown: 
Uncooked....... Reo At SO rab) ga ee OL ee 0 
Bowled'’a... 0... 2 0 aS Ua ioe ol) een) Pe eee 0 
Converted........ HM ego 0 ee! OS ee a a 0 
White: 
BICOL EO: 7 ores} 5 52 « SOME STOMA atc! A00AI Sena Nee © 0 
muemice, Wild.........<.|/.... O00) ere cee | Or ee per Sones 
me mice, Krispies.......)...... 450*| 70 | 8.0* 
Puffed rice........|...... 640*| 60 | 4.6* } aut Wie aes eee 
4. Rice polishings......|...... LODO! Sean iGss Odin mas bal ee 0 ae 
5. Rolls, enriched: 
ISBNs raosteynoanlle os a | Sear PAUP CaO yb abs Bt all eae tens 
IpaLkers Louse? :e.s.c|b tee «- PREVA) Aa 5 be | FR ok alten med nh 
Whole wheat......}...... SLO 140 2s2 4) eee Oe Wit e 
meemose apple, iresh.....|...... |..... Bash Piece a eee Ps AT eee 820 
7. Rutabagas: 
WAT Tae eee Sean ae 0 
aa a : sal GOL 60h BS ec oes Ei ite ans 36 
8. Rye flour: 
Dark, whole grain Oe SAO e210 ele Ble S40r tt eeerne | cote 0 
IMeditint. 5 fe. ben. OB ae 82 oe sana lene sae heme ee 0 
Le 2 ep A 0 150 | 70 9 LOM eee mee Ane eee 0 
Ret rar Wal OTS.5 40: sos |lezey oes Ve deren The a) | aera eee ee Re ies Ree 0 








10. Salad dressing: 





Mayonnaise...... 200 A AD sie Bh Gee ot ade ke 0 
Commercial: 
SIE epi eae 140 DO MPS Se ales macs | eat. ieee 0 
French. . er ee es eile mio ee |) cust ae ile Waters & 0 
Home cooked...... 490 CHIL DO) Vie ote ric eee Une Pe rere 0 











11. Salmon 








12. Sardines 





13. Sauerkraut.......... 13 34 41 oh 21 8) Urea | ene ee 5 














* Restored by the addition of vitamins. 





TABLE 1 (Continued) 


PROXIMATE COMPOSITION OF FOODS 
(Calculated for 100 Gram Portions) 


EI 


Minerals 
Foods Pro- | Fat | Carbo- | cajo- Water | Fiber 
A M tein hydrate : 
er fcastre — Cu cn ries Ca P Fe Gm. Gm. 


1. Sausages and cooked 


specialties: 
Bologna, all meat, 

ee) i Bre ae 15 16 0 204 iM Ee igs 63 62 0 
Deviled ham, canned} 19 43 0 463 | .01 cae 34 0 
Frankfurters, 2 small] 15 16 0 204 | .01 WY By DRESS 66 0 
Head cheese, 2 sl... .| 13 12 0 160 [53] Beh 0 
Liver sausage, 3 sl. 

Le gah a Beyed oy Ba 17 21 Z 265 25-1 Bed 59 0 
Luncheon meats, 

2 sh ta tia DS eo 0 267 | .O1 OE He BE 60 0 
Sausage, pork, raw, 

5 small links or 

2 med. patties. . 11 45 0 449) 201) -10 11.4 42 0 
Salami, 3 sl.. Pee ay! 37 0 B29 OMIA ites 37 0 
Summer sausage, 3s. 24 34 0 402 lee We ite AE: 40 0 
Vienna sausage, 5...| 15 17 0 213 16 5 64 0 





2. Scallops, 6 sm. or 24 c..| 15 ‘Abie 3 (PA) AO ale Se 80 0 





3. Shad (See Fish) 








4. Shrimp, canned, 4c...| 18 1 1 SS eOSi 21 sie 60 78 

5. Sirup, 3 c.: 
Corn, commercial...} 0 0 81 524 OL OLMnieS 18 0 
Mapas whee oars 0 0 64 256 [es Ot a) ©. Ol 23.0 fo 0 
BORON yikes «x + 0 0 67 268 ak 32 0 





6. Soups, 4-14 ¢.: 





Asparagus, cream...| 5 6 8 106 | .10 | .09 4 Ts 
Bean, with bacon...} 6 2 18 1147 037.02) 2.0 a 
Celery, cream. ..... 4 7 7 107 | .10 | .09 4 Tr 
Chicken. «sve fo ct + 1 7 OLa4 tse oe 
Clam chowder 
without milk..... 3 4 10 SSr leu boeese 
Mushroom, cream...| 3 4 7 76 | .08 | .07 4 a 
Pea; Sputc hve 4 4 11 96 = D1s | Osa Ts 
Potato, cream...... 3 4 10 88 | .10 | .09 1 a 
Tomato, clear...... 1 ty 9 40 |} .01 | .02 4 EY 
Tomato, cream..... 4 7 8 Ud eee LOR Oo 5 Z 
Vegetable.......... 4 1 13 77 | .04 | .04 8 Ts 
7. Soybeans, shelled, 1 c..| 13 7 8 14:75) 2. 08sin oekleocU 70 2 
Dried, 46:e......28. 35 18 31 426 | .23 | .59 | 8.0 8 | 10 





624 





TABLE 1 (Continued) 


VITAMINS IN FOODS 


(Calculated for 100 Gram Portions) 
ce 





























Vitamin B Complex 














Ascor-| Vita- 

















(Full deserpti diner bic | min 
ull description mi . . . P : : 
en oppositeage) | “LU. | Thies | Rio: | Nia- | then Bio- | Aci | 1D 
mcg. | mcg. | mg. ek mcg. poy arr 
1. Sausages and cooked 
specialties: 
Bologna, all meat. . 1 fer tg 0 ee a 0 
Deviled ham...... 0} 475 D2 ad ces Foe Ls Sere 0 
Frankfurters<..... 0 SO" coOR 24 | eee Ware lemme 0 
Head cheese. . ‘ 0 BD Ee AZO ESL eae Pee eee 0 
Liver sausage. eee erie aL 2) ee Sn GA ees re 0 
Luncheon meats... OA te SOO! | ZOO T Pass: lene bre tee ant: 0 
Sausage, pork (after 
cooking 100 Gm.) Oe ie ye? A8, Coal aces BOT Oh] ea Let Hat iets Spon || || ase 0 
SALE ire ee Nota: oe CU ees0s e200 209: | eee ee | ees ie eee: 0 
Summer sausage... Or PE2O0 Se SO04 | 4 o1 a cacae Ib ae alee 0 
Vienna sausage.... 0 ss UB [oe Be UP at So ea el MPU AR eae 0 
PSCALIODESTAWee cs, oe ole rele [moa le co a oa BE Te ses || A al Rae 3 
3. Shad 
4. Shrimp, dry pack.... 60 10 30 | 1.9 290) lif Aare Phe. shee 0 | 150 
5. Sirup: 
C3 ee ere 0 0 0] 0 0 0 |0 0 0 
PMMIUG ss Sige oss 2 a ey a eee eee” | peer re epee 0 
Banrnwmie sak : Oa eure eilvevacee Ue sete uremia | Macaces iitre aim 0 
6. Soups: 
Asparagus, cream. . 220 60 | 200 Ae TBS ee A Wei | pa 
Bean, with bacon..|...... 84 75 PY my | ae ea Ne 
Celery, cream..... 215 rR Dee BC a ee) Pe Pa 
eto iccn eee ee tne ee Me tigi | maretsie |) sex [ise eee 
Clam chowder 
without milk.... 23 50 AL) ese ces ais, l[)) Sale dlraens rs 
Mushroom, cream. 400 44 Soule bees, Nowe. heres rhs 
yy ae eee 100 60 SOA NY ge ic vee> 1 sce eee ee 
Potato, cream..... 310 70 1 Fh oo Fe ce UM by BP (ic 5 - 
Tomato, clear..... 700 50 30 SN eis | eee lees 10 
Tomato, cream.... 500 50 110 el Lee Mee ella A ff 
Vegetable......... 400 50 SU Bees sere cites Se gl eae Neer a 
cf hemp shelled. . 200 525 DA all Wiad ea. ak eve ec Ih Pian ge ft a: 35 
Dried. . CIC og Fear EN ba 3s i a OSPR a Ree | se 0 





TABLE 1 (Continued) 


PROXIMATE COMPOSITION OF FOODS 


(Calculated for 100 Gram Portions) 
ON a ae 


Minerals 
Foods Pro- | Fat | ,Carbo- | Calo- Water | Fiber 
Approx. Measure tein hydrate : ; ; 
Tae 100 Gm. G Gm. Gm. nd cA ie Fe Gm Gm 


1. Soybean flour, grits, 





ELC eC: 
Poll tat eves, etn OO 21 30 AS5Sa4 20s oo Lack 9 2 
Medium fat, “‘ex- 
pellor” type...... 43 7 33 30/9) 224 268 113,.0 9 z 
Low fat, solvent ext. | 45 1 29 BOS Wes Oe na 11 2 
2. Soybean sprouts, 44c.| 9 2 6 Y fs eee ll a tee 82 1 
3. Soy sauce, 4c....... 2 1 9 BSa| V2.0 lll Oellien aa 0 





4. Spaghetti (See Maca- 
roni) 


5. Spinach: 





























Fresh leaves, 2 c....| 2 Abe. 3 20 POON oe) 93 1 
Cooked or canned, 
Vers ees eon ahy 4 24 2 03°) 156 92 1 
Canned, sieved, 44c.| 2 ahs 3 20 Os alo 93 1 
6. Spinach, New Zealand: 
Fresh leaves and 
St@MmS,021 Creer se 2 ore. 4 24 93 1 
7. Squab (See Chicken) 
8. Squash: 
Fresh: 
Summer, 1 med...| 1 lis 4 20580251802 4 95 1 
Winter, 4 c...... 2) Abie. 9 44 | .02 | .03 .6 89 1 
Canned: 
Winter, 4 c...... 1 Tr 8 Sone O2e ees .6 91 1 
9. Starch (corn, arrow- 
root, etc.), 10 tbsp...} 1 Tey 87 352 |0 0 0 12 Tr 
10. Strawberries: 
Preah 4 Coe went 1 1 8 AST ees) 1h. Us 8 90 1 
Canned, 4% ¢.: 
Water pack...... 1 ike 6 4 ae eed Be nog! (eal 93 1 
Juice pack. ..... 1 1 8 Sere ae i ee 90 1 
ESR ligitn Pot en cee 1 LY. 28 116 71 1 
11. Suet, fat, 8 tbsp....... 2 94 0 Bos ha ee. eee 4 0 
12. Sugar, 4 ¢:: 
Granulated (cane or 
beet). . Ss eee re 0 0 100 400 |0 0 i4 0 0 
Brown, light or dark | 0 0 96 384 |} .08 | .04 | 2.6 = 0 





* Ca, .08 mg. for fresh spinach and .09 mg. for cooked, may not be available because 
of the presence of oxalic acid. ; 
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TABLE 1 (Continued) 


VITAMINS IN FOODS 


(Calculated for 100 Gram Portions) 
ae eee Se ee 


Vitamin B Complex 
Foods Vita- | Ascor-| Vita- 













































































(Full description min A A ; : P S : 4 bic | min 
on opposite page) 7a 0 ae oe ad oD 
mcg. mcg. mg. He meg. | mcg. 
1. Soybean flour, grits, 
£UG.: 
PURE AE. cee Greese she 140 770 | 280 | 2.2 | 1,500 
Medium fat....... TAO MENS 20 e340 e2cOn) Sater. 
apwalatienian ere TOME LOOM S50 eo On te ee 
eresoybean sprouts.....]...... |...6. Behe | ar tees cy le a 
BESO VIERUCE AN e Ss. co ns .s te eas? NA Doe eoesl eee: 
4. Spaghetti..... Stee ee ee ee 80 a Oy) PAR) eine oa 
5. Spinach: . 
Fresh leaves.......} 9,920 | -120 | 240 oh 180 
Cooked or 
CANMCC eee es. 2 6,790 20 80 13 59 
Canned, sieved... .] 6,200 oH LOSHAC Bpaell Poses 3 
6. Spinach, N. Z.: 
Brest sepa eeu Wak Suc 63 a? en ea ae 
7. Squab 
8. Squash: 
resh 
SOUITIMER. 1.4. <is00 260 40 SOM Dee lull areas 
Winters »..0< Sr... 4,950 50 80 Oi) | aes 
Canned 
WSNtED skc-cs.2. 2. 950 40 50 OG" |Seerca: 
MESEATOR 55 5 ctvee oes k- 0 0 0|0 0 
10. Strawberries: “ 
reali. ae edie 60 30 70 3 260 
Canned: 
Water pack.... 
PME PACK ois 1 he dess Uns. 2. Pcs > 8 eee 
in sirap....... ] 
See 600 0 0} 0 0 
12. Sugar: 
Granulated........ 0 0 0;|0 0 





TABLE 1 (Continued) 


PROXIMATE COMPOSITION OF FOODS 
(Calculated for 100 Gram Portions) 


nn nS nee 





























\ Minerals 
Foods EXOagil rat Carbo- | ajo. Water | Fiber 
Arp Mease | Gb Gm | Nae |e lee |e | rel |e Od ae 
Gm. | Gm mg 
1. Sugar (Continued) : 
Dextrose (unrefined 
or crystallized corn 
SUGAT weeks ee 0 0 90 360 |0 0 0 10 0 
Maple 3. .acce een 0 0 90 360 1G f.201- 1 3-0 9 0 
2. Sweetbreads, 14 pair: 
Beef: 
Mediumiaeeats os 12 33 0 345 54 0 
Bae ec vs ae 10 41 0 409 47 0 
Gall Peete ats ess 20 3 0 107 76 0 
3. Swordfish (See Fish) 
4. Tangerines, 1 lg.......| 1 Tir: 11 ASa e035 02 4 87 1 
5. Tapioca, dry, 4c.....| 1 ARS 86 54S Ol aie Ole nla 13 Tr 
Pudding (See Pud- 
dings) 
6. Taro (See Dasheens) 
7. Terrapin, 14 lb. A.P.. .| 21 4 0 120:0\ ee eee, alli eee 74 0 
8. Tomatoes: 
Byesh,. Medvecx.c2 7 18 + 20 | .01 | .03 -6 94 1 
Canned, 4c....... i! Te 4 20 | .01 | .03 .6 94 | Tr. 
9. Tomato juice, canned, 
Crane ne ay 4 20°P20l fF 202 4 04 | Tr 
10. Tomato purée, 4c....| 2 1 7 BD Tet Uli ees a) 89 | Tr. 
11. Tongue, 14 lb. A.P.: 
aw: 
Beef 
Dall cs eae eg 11 aire 167 7.017}..520'1 6.9 71 0 
Mediim 5.6.5 16 15 fcr LOOT 03a me i269 68 0 
(OO Ridin, Ae ee 19 5 1 175: ol oe 75 0 
Lamu. Gone ee 14 15 1 195 fA aes 3 baa 70 0 
Orkut eee 17 16 1 2A Aree ee ee 66 0 
Canned or cured 
(beef, lamb, pork, 
Cte artes ye oe 19 20 Abe: 2960") eel eee eee 60 0 
12. Tripe, beef, pickled, 1c.} 12 1 0 A RL le Shilpa bas. 86 0 





13. Trout (See Fish) 


—_———— $$ LDL 


TABLE 1 (Continued) 


VITAMINS IN FOODS 
(Calculated for 100 Gram Portions) 


Vitamin B Complex 












































runt ee a Vita- Apes Files 
en oppostepage) | “LU. | This | Bibo- | Ni | ‘hen ia |B 
mcg. | mcg. | mg. 
1. Sugar (Continued): 
Dextroge:......... 0 0 0|0 
BEBO criadeds ¢ « UW es) | ears | Pelee 
2. Sweetbreads: © 
Beef, med.: 
IRA Waey Oe rete earn ele its exci 1505 ae SO al seers. 
COOKER OE ie oth teas COs) 260g ee 
SAE Ined = &s etees tp swies 2 330} 0103.3 
3. Swordfish 
4. Tangerines.......... 420 70 30 ay 
Se Lapioca, dry........ Oye. a 1008 are =. 
6. Taro 
BEL EITADIN ieee 8 350s |i asks a | tia Petal Pacey 
8. Tomatoes: 
BV esHeeee ace 1,100 60 40 6 
ASATINIGE oso chon cal 1,050 50 30 7 
9. Tomato juice: 
Pr esite. ve danske ous 1,050 60 AQ amet 
antic’ jac ecient 1,050 50 30 7 
10. Tomato purée....... 1,880 90 70 | 1.8 
11. Tongue: 
Beef, raw....... 0} 230] 280 | 6.0 
1 es ete Oilee220) |e 2708) 0 
Cooked, med.. 0 50) 200) |f252 
Salk taWa ete sh sree aap ee ne) ae 
Oe ee eee on eae how | eee ck 
Pork, <0 aro eee ast ice Cos Ss 
Canned or cured..}...... |..... pen 
wae tripe, beef.......... 0 7 90 | 1.0 
13. Trout 





TABLE 1 (Continued) 


PROXIMATE COMPOSITION OF FOODS 


(Calculated for 100 Gram Portions) 
De eee 





























Minerals 
Food Pro- Carbo- Wat Fib 
rors ikcaaiee chin eh bens pe Ca P Fe Gad Gmil 
of 100 Gm. Gm. ens ees ae 
1. Tuna fish (See Fish) 
2. Turkey, 14 lb. A.P.: 
Raw: 4 ' 
Flesh, skin, gib- 
lets, cates 20 20 0 260 | .02 | .32 | 3.8 58 0 
Dark meat only...| 23 9 0 173 | .02 | .42 | 5.9 67 0 
Light meat only. .| 25 5 0 145° | .02 1337.) 5.2 69 0 
Cooked (See Meat or 
poultry cooked) 
3. Turnips, 14 c. cubes, 
white or yellow..... 1 rs 7 32 | .04 | .03 - 91 1 
4. Turnip tops, 
6c. cooked........| 3 Tr. 5 SURI) ALY || OO eke! SO 1 
5. Turtle, green, 14 lb. 
ARPS 
Rawst i Oey 20 1 0 89 78 0 
Canbed (soe 23 1 0 101 75 0 
Variety Meats. (See Heart, 
Kidney, Liver, Sausage, 
Sweetbreads, Tongue, 
Tripe.) 
6. Veal, 31% oz. raw: 
(See Meat, Cooked, 
for average com- 
position after 
cooking.) 
Chops, 1 med.: 
LOW se ee ae 19 11 0 1iDj} ON Peek ptew 69 0 
RiDY Se eee oe 19 14 0 202 4-019) 2217 28 66 0 
Roasts 
Leg See ae 19 12 0 184 | .01 ol ey 68 0 
LOL: heen! 19 11 0 175101 214 2:9 69 0 
by 2 eee wa 19 14 0 202 | .01 AN, ee 66 0 
Shoulder 19 10 0 166%) «01-21 29 70 0 
Steak: 
Rownd ga tages 20 9 0 161 | .01 ai 0. 29 70 0 
Shoulder......... 19 10 0 166 | .01 21 | 2.9 70 0 
Sirloin seenae 4) 19 11 0 175.%.01 21 | 2.9 69 0 
Stew meat: 
Breakta se eas 18 17 0 225 | .O1 20 4/27 64 0 


TABLE 1 (Continued) 


VITAMINS IN FOODS 


(Calculated for 100 Gram Portions) 
RT A 


Vitamin B Complex 





se Bee : haat 7 eee Vita- 
ull description min Thia Ribo- | Nia Panto- - Bi 1c =; min 
= ss = : is Acid D 
on Sopa’ paar) LU. mine |} flavin cin thenic devine tin a LU 
1. Tuna fish 
2. Turkey: 
Raw: 
Motah edible we. G.e. = 
Warksmeaty.co. .jeece a 
ARE RMTOA CS o a3 told «75 


3. Turnips: 





RAW vabewe te ilke econ 
ookeds een fe ee: 
79 Turnip tops, raw.....| 9,500 
(COOKEd eis 5... 10,000 








5. Turtle green: 





Variety Meats. (See 
opposite page.) 


| | a | ff | | 


6. Veal, cooked: 
(Vitamin content 
after cooking 100 
Gm. [raw wt.]) 


Chops, fried or 
broiled: 





| ise Arde ower 
Shoulder........ 
Steak, fried or 
broiled: 
Moond: 54 sss 0 
Shoulder........ 0 
Mirlain, 6245-23 0 
0 


&. 
o 
ocooo co 


Stew meat: 
MORSE AS oh: 





TABLE 1 (Continued) 


PROXIMATE COMPOSITION OF FOODS 
(Calculated for 100 Gram Portions) 





Minerals 
A Sed ae Fat eats Calo- ieirhee: ie 
rOx. j ; 
Pof 100 Gm. Gm. |&™} Gm. ries | Ca | P Fe m 


SSS ee ee eee 


1. Vegetable oyster or 














salsify, 2 med.....] 4 1 16 89 | .06 | .05 | 1.6 78 2 
2) Vinegaryo Carle 0 5 02 01 3 91 
3. Walnuts, 14 c. chopped: 
Black. a Se eee 18 58 19 670 6.0 3 2 
English;.¢2. e005 15 64 16 700°) .08. 1.38.7 24 3 5 
AW ater Cress...) Coon 2 plire 3 20 19 OTRITS 20 94 1 
5. Watermelon, 1 slice ; 
BIG eee =e eee Tr, 7 TL a dy Ce eo ta “2 92 1 
6. Wheat flour, 34 c.: 
White: 
All-purpose. ..... 11 1 76 SOF ee Usa eeOo 7 12. ee 
Bread ity. <. acs 12 1 iD BAY Ge re pied Fe ty 12 TH 
Cake or pastry. -.} 8 1 79 SOE WE treks monte) tee 12 | Ta 
inichedin ieee 11 1 76 357 02 | .09 | 2.9 12 Tr 
Whole wheat....... 13 2 72 3581) 204))-.39) ac8 11 2 





7. Wheat breakfast foods: 


























Branflakes, 3144 c....| 13 2 75 10h 12 a O25 Oy 8 3 
Farina (See Farina) 
Puffed wheat, 614 c.| 13 2 76 374 | .03 | .04 4 6 2 
Shredded wheat, 344 | 10 1 79 965" 12048172539) 13.8 8 2 
Wheatflakes, 244 c...| 10 1 80 369 | .04 | .35 |.4.5 6 2 
Wheat meal (ground, 
cut, or cracked 
grain) 22 C77) e a Le 2 76 370 | .04 | .39 | 3.8 9 2 
Wheat bran, pack- 
Aged, -3.Cxs ak 16 4 66 364 | .11 | .89 | 6.8 2% 8 
8. Wheat germ, 34 c.....| 25 10 50 390 | .08 {1.10 |-8.1 11 3 
9. White sauce, 4c.....| 4 13 10 Leia has leo le koaee 
LOSSY ams slemedaun ne 2 Ay 24 104 | .04 | .05 | 1.1 73 1 
11. Yeast: 


Compressed moist, 
baker’s, 614 cakes | 13 Lr 13 104 | .03 | .61 | 4.9 71 Ts 
Dried, brewer’s, 34 c.| 16 2 37 350 | .11 [1.89 [18.2 7 


* Addition of calcium optional. 
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TABLE 1 (Continued) 


VITAMINS IN FOODS 
(Calculated for 100 Gram Portions) 





Vitamin B Complex 


OF Ape Vita- ga peo ae ote oe Vita- 

ull description min A on . Panto- . Se | ater 

on opposite page) LU. learn ae Beg thenic pe: mG = ry 
mcg mcg. mg. ie mcg. | mcg. 



































Se POta le OY Stern ce Ned a oe Niet ow, Mie ons cil nck ol [Boers » ph ection 7 
meavinegar.... 2.062.235. 0 0 0|0 0 aia Riv yi org 
3. Walnuts 
Ditch werctan rs . 130 Si MAD Gs opp on Da irae | eemeerene a Reenter Aint Lae 
JUTE Nie Bee nae 30 | 480 1500) 122 S00) | Se aa tok oe 3 
4. Water cress.........| 4,000 125 PAS. | lone Ae PR nel eR re Pe 100 
5. Watermelon......... 590 50 50 ) 310; lk. 33 oe0 6 
6. Wheat flour: 
White: : 
All-purpose..... 0 70 30 8 350 | 220 7 0 
Bread 422: CaN eso maser eres tira al tee ruta ate canes 1c reas Ree 0 
ET at ee 0 53 34 Sipe ae | een It aa 0 
Enriched * 3... 2... 0 440 ZOTWCS coils weet ce | es alee aes 0 
Whole wheat...... 0 560 QO RES On seen | Ors ana t 0 
7. Wheat breakfast 
foods: 
Wear kes.3o 00) a oe SODS ees U cl noaes Teena Je ime 0 
Cracked wheat, dry |...... A204) 0105) 4 424: | ies ee ee: 0 
Petes WHEL. 2) ues fee ete ATO*) P40 Go. 2 eee Seth me Sete 0 
Shredded wheat. . . 10 220 T5084 2 ales cere Cesena) Lecter % 0 
Wheatflakes.......]...... SI) See ae Onl... Th Ap el | eSes 0 
Wheat meal....... 25 500 140 | 4.0 | 1,300 | 460 See 0 
Wheat bran....... 140 465 SSMS cal mee ety ey) lars 0 
8. Wheat germ......... 100 {2,050 | 800 | 4.6 | 1,500 | 960 |..... 0 
9. White sauce......... 600 50 13 jin eee: is, Ws ee 
eWaems........-......}) 3,000 112 90 yi 940 | 320 4.3 13 
1l. Yeast: 
Compressed moist, 
haker 642 21 .ass Oije 450 4|25070 12852 eee. Rene ae eee aoe 
Dried, brewer’s.... 0 19,690 |5,450 |36.2 | 4,250] ... |...-. 0 


es ee es ee ee ee 


* Restored by the addition of vitamins. 
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TABLE 2 (Continued) 


FOOD COMPOSITION TABLE FOR SHORT METHOD OF 
DIETARY ANALYSIS 


EXPLANATION OF USE OF TABLE 2 


To illustrate the use of the food composition table, a sample day’s menu from a high- 
school girl’s record is given. 


Breakfast: Oranges 1 
Cornflakes 1 serving 
Sugar 2 teaspoons 
Milk 1 cup 
Bread, white 2 slices 
Butter 2 teaspoons 
Jelly 4 teaspoons 
Lunch: Luncheon meat 1 slice 
Tomato Ve 
Bread, white 2 slices 
Butter 2 teaspoons 
Banana 1 medium 
Cookies, chocolate 2 
Midafternoon lunch: Apple 1 small 
Candy, creams 4 pieces 
Dinner: Beef, roast 1 medium serving 


Potato, boiled 
Onions, creamed 
Gravy 

Bread 

Butter 

Milk 

Celery 

Rhubarb sauce 


1 small 

14 cup 

1 tablespoon 
1 slice 

1 teaspoon 
1 glass 

2 pieces 

44 cup 


Summarizing this day’s menu for calculation gives: 
Number of 
Servings 
Cereals): \enrichedija.nen eee ee 6 
Dairy products: 
ULCER eeies chao ee na ee 
milk, whole......... 
Desserts *:cookiess 72. 5). oe eee 
ETUits “apalanid Seen 
CLEP US Sty ee iolee ed aoe Re 
other, fresh and canned.......... 
GravysawUlie Sauces ee 
Meat: 


RNR RRR UI 
oo 
NL 


Nes 


‘\ 


Sweets saigcthss asso eae eee 7 
Vegetables: 


COMALO 4) nee ee eee lg 
other, Cooked saan. ee eee 6 
other, commonly served raw...... 1 


The nutritive content of the day’s diet is determined by multiplying the values in the 
food composition table by the number of servings. , 
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TABLE 3 
100-CALORIE PORTIONS OF FOODS 
APPROXIMATE MEASURE WEIGHT 
CONTAINING 100 CALORIES oz. GM. 
Baked Goods, Bread, Cake, Cookies 
Biscuits, baking powder.............. PEIN SE 2 Vedi hace xen wine 1.0 28 
Bread, white or whole wheat, fresh or 
Seer Nemes. Ne ib oo Egubene tal" x SAC eae a 1.3 38 
Mee, wrigel food... . . «0.5. access 1 piece “Tse 2 2 eee 153 37 
emai or Chocolate, ..........6¢.00 00543 bopioce 134" cube... 05...-+, 1.0 28 
2 Tae Age ee ee EL pioce 139" x 116" x2". on... . Le 2 33 
OS oe re 1—3” in nae Neate akan se Glens 0.8 24 
Muabread......+-....:-.420......,, pA Foy Ae le Ea dee a Ds is 38 
Oe Pols CALE IER oe dace, sce 0.8 24 
rich, CATES eh en ASCTAGKETS acu. es oi ae eh 0.7 21 
ees Me) <5 ccs: 5s eens <5 ne a oe ee oe 0.8 24 
EE ee ae re ee ee SIGACK GIS Fs oe tn eels ee 0.8 24 
IPPINTEE Ne ys VN os Secisio wns, suave ee ET SLL Sa ee ae ee 0.8 23 
SNORE eS Sasi oss eae Ke BE MAMIE shoe 5 ya has ra 66 
TD RMN et. ow Ek ds Sikes + 2 dymediIneeeye ss oc seksi 25 sas es 38 
BEEIWEGE 5.5 os on chd ate sale ts TODRL ies. santana et 152 34 
Roll, plain... .. ss ee ais war's she Ru re crs <n td crane ROR Wee 34 
Se EE hina aie ge Se age Reg CE SG ating § te ha rk 0.9 26 
Cereals 
een lo ee ee eee Pee COD sed 26 ecient 1.0 28 
Memn meal, dry... 2... cee ee eee 3 tbsp. (24 c. cooked). ........ 1.0 28 
Farina, dry EM iis acs as Sed 4 tbsp. (34 c. cooked)......... 1.0 28 
Oatmeal, “Obi acl oh dpe Se aa ee 4 tbsp. (24 c. cooked)......... 1.0 28 
PENT 22 ee gE RUG CUS Gar Moca noo bgt hx wie 1.0 28 
IT 8321 rl oc ede 2h tsa ava. s o SER 3 tbsp. (24 c. cooked)......... AO) 28 
A UML IM oe ae a's Sales Fade 6c 4 tbsp. (34 c. cooked)......... 10 28 
ES es ee ae PURE coat ewe Ape ee od 0.9 26 
Wheat, shredded biscuit.............. Dalene tes.) ot spaces 1.0 28 
Desserts 
UNE RDONEM Fo pode iahe's ia ade eins nee Pa UD SCAT nas abe ase a 5 ET 48 
Chocolate blancmange................ PE CA, BGAN bes 2 es ets as wee « 1.6 47 
ET ee es oie ee WE CID ire a cic Ma ene tess Wes 70 
Gelatin dessert, lemon................ Pe he en eo Lee 369 110 
ERE Ou na Pie so iS tis ae COS Pep aie eae) eens See 30 
NG MR eG Ads a tee otk ne Us i 2) ee en ee 328 108 
RROD le LNs cx vit Sieh Eile DEE ee Ee ie Ss ere Lo 47 
NEE ENS uel oe Sr can acaee ¥en 1 piece 114” at circumference.. 1.6 46 
IE Ac hiarcets Sitcehn ew oe PERS 1 piece 174” at circumference.. 1.5 41 | 
IM eo ala a Renee ane vere es 1 piece 115" at circumference.. 1.6 45 | 
ee ie 2 EE er ee eee 1 piece 1” at circumference.... 1.3 37 | 
be reer ee ren fetes ee 1 piece 114” at circumference.. 1.5 41 
TUNE by 5. 5ig oii. pale hI wap ees as MU Stick) om 6d, ds, 3 1.8 50 
ME snag... 4c nce less. 44 cup, scant £ dee Niels wick aaiies AK 5.4 88 | 
Se re ee errs 1) er ee eee 2.6 - | 
Mepioca cream. ..................... J CUP, SCant.........6540ee, 2.4 6 
Eggs and Dairy Products 
ALE OEEY SAUTE Uses io cigars asi eo 21 61 
Eggs, boiled or £ erpene shelve 4 g 3 
scrambled. . ote eee ee SONG ests geek 3 eee» 1.6 Fu 
omelet........ Wits oa ee Uiiely Hew legg............ Fig Meteo, 5. 1.6 
eet peat x 1" x 6" os exe caxss 0.5 13 
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TABLE 3 (Continued) 
100-CALORIE PORTIONS OF FOODS 


APPROXIMATE MEASURE WEIGHT 
CONTAINING 100 CALORIES OZ. GM. 

Greanys thin 20 per cents. ve nama ss Oo thspitene reese tease eT 48 

heavy oo tines ieee ea aie ie eaateere 2 ADSDS em nce a Bie? =, 1.0 29 
Milks freshly hon We vate un oA ee ee Be CUD. oe ie en strates 3 ne 5.0 143 

Evaporatedins ac deurecs o helm ee Stary ys nsaseata atten violate eae sa heen 233 71 
Gheese; Chedtlanct.u. cu icsmate ee ee Mee 2k Lok 9G ena eeu 0.9 25 

Cottages Ui b2t.c%, uae cee ae ome DADS: 5 masidite coterie meat hres 3.3 100 
Cheese’: soutle: 4 35 aax eee hairs SE CUD Tot wiki otras 0.7 19 
COCOd, 24. INU ih a cee eee ee OE CUD sk ven ae ee ee ene eee 6.5 185 

Fruits 
ADDIE. oo Secs ae on ieee ae 2 erties 5c wines e ge sees Ce! 167 
Apple sauce. (stigar) tigen Gos he aeatenet Be CUP daa ve hs cy ee ee 4.4 125 
IAD HIE DA REG, agenda < pee tan ae ae 1 large and 2 tbsp. juice....... 529 167 
A PTICOtS, CRIN; oer 5 viene Sierage mene MEOW a oe cg eee ee 1.3 36 
Wananga sae. oe eee oka «hen ice ee i jneCHUIN - ho te ead sam alae ai 104 
Blueherries Ain sans ave vee 2 Ree Lecup Peas es we oe Sees wre 4.9 137 
Castaloupes ph eve tke. cwente eek 114-4” in diameter........... 14.7 417 
Cherries, sour (stoned)............... 134 (CUDS OTe Five eer ee 5.4 154 
CFANDELrY SAUCE: GEN cca stint co cee A CUP SCAN baer ok eee eal es Lev, 49 
Dates ih Sead oe 2k ks ostentt aiken Shae eee ree 1.1 31 
Sigs OLPiGd. 4.0 Apis es POL ae 31 Ce NER er. are eg ine 34 
Grapes sk. setae eer mee ra eet Ah LUM ah a etsy ye ey Ew nt 4.9 137 
SSTAD ES JUICE 2% Laced b arly ea de ee: Be CUP Acct Re eines ey 147 
Grapeirui tis. < u's ee Mee ma aes Lg NC aleiae Le ees Bee 8.0 227 
GRANGE Cis. s  crmk oateuun ce eho dsamiadl 5. cited. 20 eae ere 13 208 
PGRED Se sito tine vist ih Os cates ee es Oho medi tiit oc FG cs cas 2 6.8 192 
EAL RS Ob AS ris cha? be A eile 136 mtedrana ese tw dees ede 5.2 147 
PIMEADPIE, ITESHS kms ts eine ee Sishices.L% thick< A-ha ass 6.3 180 
Pineapple, canned in sirup............ 16 slices 547 thicker eos ees 4.2 120 
Pharisees ah ae Pe ee Siwholeseaii: ous sateen 6.3 180 
Prunes; Stewed 3.11.1 oe: «vara 2 nd 2 tDsps ulce- ein ae 2a 59 
Rhubarb, stewed.................... PE CUD) cunt irae one eee 2.0 S7 
IGSISING ATTY es sro reheat Os CE BPE: CSB acc cinders as aed 12 33 
Meat, Fish and Sea Food 

WSECOUs civic res eran tk Sie TAA PaO eh hon Sh 4 amall pieces. cee sos cee ks 0.6 16 
Beal ¢ Cried 26.05, een een ae Mislices 4" x BY Co he or ey 1.9 53 
Peer BOW et Aes og ok, cee ae Pe Be Cun so’. omc eee 3.2 92 
iSicken? Cooked 45-4. eee ee small serving (14 cup)......... 20 57 

Creamed 1c) <6..4 5 vee eee eet ee Mi COD eae ee ee 1.6 45 
Clams, meationly. sss eae SOG CUD Vite ek eae 4.6 130 
Codish, creamed #5174 en eee cee PARED sven ts Je temas tuiee pee 2.5 70 
Halibut, boiled. 27.5 Vcuweeaees way i piece 6x 1 te" cl Ph ee 3.5 98 
Hani, ‘boiléds... «2 1G8 Siaalee Nanda cee lipiece 4° «4347 x Ue". a0e 8, iO 35 
Hamburg steak, broiled............... 1 piece 214” in diameter x 7%%”.. 2.0 S7 
apo elie iw. 47 ata eee ee dA 2c uk 26" ieee Mame eee 1.0 29 
BAVEL [6 2 uO, 02. Venn ee enemmtesh tine PSEC he a Me hone 2.7 76 
L@bater, cooked 320. 0c)-4) ea, Ge DOOR tee oo ee Eee 4.3 123 
DMiackerel, broiled dace, ae aa eee 1 piece 37x 1”x1"........... 17 47 
CIV SUEES 67's. anc ts We aie ae eta o>: medium, “5 te are ee 4.3 122 
Roasts; beet. ainrn syns ves dae eee bee iL piece. $2" gl" 240 oe eee 1.2 34 

fam. Bee ite ee ee, i pieced” = Obes lets 43 

Weal cts Helse APE 1 ee ee i piece 2" 3 2545416) Woe 2.3 65 

pork: Wigs sae eae eee I piece: 27x 25g ar Ue" oe 1.2 35 
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TABLE 3 (Continued) 
100-CALORIE PORTIONS OF FOODS 


APPROXIMATE MEASURE WEIGHT 
CONTAINING 100 CALORIES Oz. cM. 
IMO EME Sod gcc ok doo ving ose PGMS tae) Ore nous cereek 2.0 58 
IS DOU fii aii ag 2 ho einem odin x ois | C2 eg ee re le ee 0.8 22 
Steak, sirloin, med. fat............... 1 piece 114” x 114” x 34”...... Ee 34 
NIG CASTE Ss OG vo oc eos PANE SUCES oct abn ee a wees Na 1.4 39 
RR TPS CANNED. <5. vse vs sctiw wanes DA CU aah pei ose Sewa ohe 1.6 45 
Nuts 
SCO ee nea ee ar Lt Oya Se eee te aE 0.5 15 
DIDISTOMEIS Wal. do ced sak ae «ac 25 %s 134 tbsp. shelled............. 0.6 17 
IIILE MOU ULET Et 8 sts oe c ccs fa aes 1b Ms 61a] ete Peerage One em ae einer el 0.6 16 
0 Ee se ae eee eee PS NE Oe ae ae 0.5 14 
LT eh ois as x, vinidd Sionn ale wv a. 134 tbsp. chopped: ........... 0.5 15 
Soups 
RMRE ARTIS CLOATI ) icc 16.0: 0k s. piv a <n RT oe Rt hc ies crates 333 94 
BN INAELE PIBCON fe fb 5 osc vie aw ide mee BG CNG MEARE S 3 2 lr ieee cesb wont Sai 88 
PSII ME Wea tf oe Ss eds ha Saha Se ct Eat rer ae Me a eae, Pert 44.0 1,250 
RT CLOG eG diana cee pioda nee DORCUD fee eilncti ere tatters Ses 94 
Np. AO ae ee ne ne BE CUD rs care ess cok 5 9.5 270 
SR YW css ty oes icin oiein 4 dus Sines vio h EAP oh ARS AN RnR ap ee 4.0 113 
SIRI ENRITIC® (Sey 24 VAY Wa c's, iin cide 8 oe Se AT CUDS Ree Shr ee ee eee 32.0 900 
Mmshroom (Cream)... ..5...+e6s00s00. Oe CUD a eee ie sitet «notte ag 4.6 131 
ye arr Vo CUS ices aans cate ee Lee 4.2 118 
SEONG TY TTR oasis 5 <5 00 vw sas Oe CUD tee cise uae ee ON. ona “yl 104 
ES Ee ee ere Reus edn 6 nie ee 8.8 250 
BRON eaciae hoahe ners ~ wins v8's-0 PE CUR Me ss ses eee ee eee S:2 90 
ACER ee eer re dy CUD hel ay ee kre pone 9 es 4.6 130 
Vegetables 
EM CUS ite tarsi $c eR Eta Be Bo Msg ere Pee 32 eats 14.7 417 
AS Urs be are ORE een re ¥g cup (4% c. cooked)......... 1.0 29 
EM elena Cy Sih Ks eexinns, 5k 5 € Pe CUD PRCANES Neb years Pen hes 3.0 85 
EE Se See eer BSG ONS pee ia as ee aie 8.8 250 
Do Se ee, a ee pe -2? in diameter enn. soe~aee'es 7.4 208 
Cabbage, raw, shredded.............. DCIS etsy dass sarccsranaree eso 14.7 417 
ie eee eee ee St VOU e Salt oh ek pie hal a Es 8.8 250 
EE Cn SO ee eae er eee eee Temeodram head 47.292 i600 0. 1237 360 
ES Sy ce ears An eee we RAL Piers CUED, cites «care ely s px 17.6 500 
eT Ue ee ee ee ar Pe ae ee he eee 4.3 123 
er the GOD, MmedIM sd. fe esc a lear along ee ean tack eee es 90 
BR TIETOn sn ot, eam eds ors KS 6 medium (3 c. slices)......... 22.0 625 
EGET a wide Gis WA SAT SY Siew vias rade Ae ee one: 22.0 624 
MNO CLAWS uit ce NR iclies, 3000 east ee s ce eh > oy ee eee ee 8.0 227 
MPAITIELE Peco rape eet ae Loe wits PNONIGH Se, ee ave Fe aes bas ae 3.0 85 
Cae tee Le ee ee ee eee 16 PAR CUDRLS Sc. crs vege nes 4.0 112 
Peas, canned, drained..............-- Be TU CONG Heys oka eae he o8 156 
NT ON ee ere ar BE CRIS Gis aes s esis tam ees 3.8 108 
Ne DIR AN rea in a eet a ae ME PANT AS 7 er seen oak 2.6 Hh 
SE. BR eee re ORCL) Coram i Med Aiea er 270 
I 6 ho Bo he 8 as ners wipe died Pee We Twnertiiitn, scree obese aie 4.4 125 
OS I ee ee eee pee ene oe ees 2.8 Ae 
OSS Er Pe Oore rer reer Ieee VG CUP. 2. eee eee eee tees ey 
ee ee ee 45-1” in diameter:............ I rte 
Spinach, cooked. ..........-.++++ee+5 BG Cae sv bas Wel ex kes 14.7 41 
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TABLE 3 (Continued) 
100-CALORIE PORTIONS OF FOODS 


APPROXIMATE MEASURE WEIGHT 
CONTAINING 100 CALORIES OZ. GM 

Squash, winter, baked...........-.ssesen TES CIS Watabapraute ae seth ie 10.9 280 
Tomatoes; tanned ....4..cpe:8e- eee DPE CDS nx eat eae ates 17.7 509 

WIE se Sd es clete ket ee ie S MIGCNUI im Kies aie woe ee Wes 500 
Warning COOKE «dss 0a» whstew.c a oar 124" CUD insets Aue oismey eee 11.0 3:2 

Miscellaneous 

CANO YY, LUCGEs. ce nr Soe en ey eee IS CODGiy 2 vera eee eke eeee 0.8 23 

milk: chocolaté..a5s.0ser ee ae eee Lipiete 234" x1 me 367 Reso 0.7 19 
ream salicetc ou; co. ide eo Se HE CUD A Pape eel al La ee ae 2; 58 
French dressings... eno. cotate oe PEDO psi -s-c el ee EI ee 0.6 17 
bPavy > DrOW: aaa o «Ui PL kena eRe PACU are hck «Sa eee eee eee 3.4 96 
Blon€y'pi pot daiie aca ache Seas ye then... ne eens eee Ie 31 
Dos) gee, oF ee ee Ee Sees is Serene” 194- That Wrcme cee ee ee ee 12 36 
NC SON tel Seen ory ee, Seem a atom 7 2h CD BLI Seine cane eek aero Les 38 
Macaroni cookeds.e sae nen Pe DUP Nee kdrtsccgen oe ee 3.8 108 

With CHEESEWty 745 Gr tine saree ee wee OG CUD. sk oie ae eee 2s3 70 
Maple Sirupte. soc. cuaite eeok Le CDSp ia ee erde ce eee 1.4 39 
DESY OMNAIS CM al ereg ey dd aia Pateenscrene ane Lit Dep oa tere Riel roe 0.5 14 
OUVESSTIPE Fs 1 Ana ext aren horeniae lenges tcchtih (: sneer Ses eee ec? 1.8 53 
re O07 tage Oe ee en ana nice FOP Log tS sak aacaeatronsincese sine 0.9 25 
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TABLE 4 
SODIUM CONTENT OF FOODS * 
Mg. per 100 Gm. 


Fruits, Fresh 


MG 
ES eee 10 
Ne ee a 30 
MCA OS AR Cee. 67 
NEMIIAS WAR ee ce oo 8 42 
Berries, fresh 
BPACKDETTICS. ccs, vec hose scan a 4 
SPIE DEITICS = css we ths ks 16 
BSTANDEITICS, ... ... 50-6 ee ccne 6 
Gooseberries....:............. 10 
Pirckleberries oe oe. el. 16 
Beeman berries: 5. ccvsmtesack so 2 2 
BIOTIC oo ois lin «ass aos = a 3 
BErawberrles.:...<<.ssscs+sc. 7 
REIOUDIE ois a 5.2 Fv dye: tag menses 43 
MEPEICS NS Aor. fri es 3 
(ETN Sg a ae eames ae adie re i 
ARES es See ee 7 
SEEN Se i are a aa ae 4 
A Ite ae 5/250 25h co's wera:ingas 03 11 
US IS eee Oe ae Sea 13 
BEREPATITICS 99 8 tek Let, eae. cmyemisie 9 
RIOR i eh ee ee 10 
Me Sg arsisiesc ase Ais: Bosasiscis 15 
DEES ch Sas a Starnes 2 8 
So a ee oe eee eee ee 14 
UES Sa ne 4 
BPLINAL LS) ctf Rept arte hance 17 
BPMEEEEINEION 2 vcs cone Se vere ee 20 
Fruits, Dried 
BRUNI CS er ete sei ow te te att als. 18 
ES, A ae, Seg ee nee 97 
REE area Cle ace arate pa eR 66 
ESS rt pee ake wre, stove Oe Sos 6 
ETS heb wth oh 2 ancien crea 78 
Beaisins, seedless «2... .....0e005: 87 
Vegetables, Fresh 
Eee) lo le a ne 25 
IG ORS Dyas. Bee oie ard 16 
Beans, snap or string............. 23 
SE OOD Ye Wiebe trig es on) 240 79 
I ioe Sy eed, oe 52 
MEEEBEIS BOTOULS Aacteen ce a 8 
ET Cr ne eee 32 
EE A, Seance eg Soon ene ee 76 
RIN Ae ic) Se ss We rvens da dete. es 41 
ONE ree ee ere 130 
eg Se pe Sere ewes 86 
RE OEE ES oie ay Pls io dln d ace Vu-ns-p,s 40 
REE oS eo oT oa. 5,2 10 


Dandelion greens................ 168 


MG, 
PeEMlsne ste meat, | See eee | 15 
Endive and Escarole............. 60 
Ral Stree e eee tcl Cee ee a2 
Bona ae es ec eee 50 
LGtioes on ihe EAA Ae. 30 
MUSNIROUIG cn ence hes. ee zi, 
Mhistard screens. 0G oc. so aon oe 48 
RITES ee toe? <4) Bae ere 15 
CAINS tae ec atntg So AA aes 1 
ERISUI ps tr hereck rch Von Wusariinc ey 8 
Dene irene cetera es espe eee 19 
IRE PRers, BrCela «ac eie ar. tasarstere ke [ 
Potatoes, sweet.i 0. 00.0052.0.407, 27 
Potatoes whites. ose asso ee 24 
PIN PO SPS Ae alte skoue age 54 
acishessiwenwec eae 0e ey eet 64 
Bpinacli ge otter ee 12h ogame 84 
SL CUE 1061 Ce a rr 2 
Squash, winter..........0.0..e05 4 
PuOmsa tds. ee Nees es er 20 
Lomatoajtice sae. te eee oe 1s 
ERPS RRR et ot ce alts. enti « 66 
Taamniy OPI eerie eae a i ee 45 
WN GEGEN ET OSS Oe Froth stig, ¢ Fthx ie WOKE as 80 

Legumes, Dried 
Beans *aniediae an state cities clea 103 
US Yer Waka Th ont yar ani rach whee eee 167 
Wentilsweeee ae eee ernest. Sy i 
PEAS ee toni n ER NS PF wine NEES oes iss 89 
Cereals and Breads 

RALICY, DORON. ote. giv ds eau oes 56 
Bread, white, salted.............. 446 
Bread, white, unsalted........... 12 
SOs eal ere eens Mites ark eee 39 
Gornnakes nts cca eae 1,050 
LEE Ng boks ie cs oP ee ee eae PA ere ce 65 
Flour, whole wheat.............. _ 160 
Bilbutas Whites scat cen Lee ei ane 45 
Rlour, buckwheat: 2.20500 sos air 27 
Bist Fis pene cae aig da ah ees 19 
G¥apenuta: poeeeas is ois beter 658 
INACATORI OLY tan: eke ks ters 18 
Oatmeal saws. susce seine erereees yal 
Rice, polished, raw. .........+-.> 28 
RICE SOLE Wee eater, tele tans ees 2 
SET (e fa Prey OR et ce oy CRN reer ore 5 
Spaghetti (See Macaroni) 
SLADIOCH Sy Ape ie ernie hore Se, 2p rane 4 
W. heck SHrcaued ime wie. Sines 17 
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ee ae ene a ne ee ge 
TABLE 4 (Continued) 


SODIUM CONTENT OF FOODS * 
Mg. per 100 Gm. 


Dairy Products 


Buttes ealted) me a+ gps eae ee 
Butter, unsalted (sweet).......... 
Cream, 40 per cent fat........... 
Gheese, hard... esc seme ee 
Cheese, cottage, unsalted......... 
Cheese, cream, unsalted.......... 
Milk wholeitcs..'.3.0 ames at oe 
RPOIRWNOIG eo a clk weet ees 

White aero pen cs peter rss ete: 


DUCK Ase core shai ee oe ee 


Pork, medium lean: :).24444-5.0 6% 
PLEO 25 cet ay cera Wee 
Veal mediuny léan >. uc vga ae twee 


Fish and Shellfish 


Halibut a ctcta. cae eee ee ae ee 


SALINOM eevee Oe e Morente tae oe 


MG. 
Trout, fresh) waters... cere see 88 
TrOUt - SCA. 4.2 eee ee 314 

Nuts 
Atmonds, unsalted 22.274. «a2 ae 26 
Brazil-nuts; unsalted2.e.+seece oe 26 
Chestntits 5 ft Tete «Cee 38 
Coconut, Cited tac see eee eee 53 
Peanuts tsa (CC are tee ene 39 
Walnuts..40- un emetor saree eee 23 
Beverages 
Chocolate: 44.7. eee eee 68 
Cocoa ea eee eee ee 59 
Cofteé; toasted. ee 74 
Coffee: imtusion..- oe ae eee 1 
Lethonatde:c Go ee ae Trace 
Leas OY Salt aes ae eee 40 
Led, infusion). ys .be bese ee 1 
Wine, average... i322... cee nee 8 
Condiments and Seasonings i 
CUrry DOWOEr-Aaai ees eee 450 
Ground pinger 6. cue see eee 34 
Mustard 745.) -)nenc fae 5 
Pepper vtev.g 8 ieee ee 7 
Lable Salt; 32s. one eae ee 38,900 
WENCO AT id ee roa eet 20 
Miscellaneous 

Gelatin, plain... sere ee ce 7 
Honey Usa s cae ee 5 
Jam; fruits, Ves eee ee 16 
Maple sittp im. pie ently eee 11 
Marmalade... S27 tacuece eee 18 
Olives) cist in ena doe eee 1,189 
Tobacco, chewitf...;....5. couse 1,600 
Yeast, brewers’; diya) «<s.0020 ee 18 


* Compiled chiefly from Sherman, H. C.: Chemistry of Food and Nutrition, New York, 
Macmillan, 1946, with a few values from McCance, R. A., and E. M. Widdowson: The 
Chemical Composition of Foods, London, His Majesty’s Stat. Off., 1940, and from mis- 


cellaneous sources. 
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TABLE 5 | 
THE METABOLIC REACTION OF FOODS * | 


(Excess of either acid or base as cc. or milli-equivalents of normal acid or base per 100 
Gm. of food. These figures are referred to as degree of acidity or alkalinity.) 


DEGREE OF DEGREE OF 
FOOD ACIDITY FOOD ALKALINITY 
Meats, Fish, Poultry Fruits 
meet, round, lean............. 10.6 Pipples, tAW sa > hon. ska wae RW 
Mmacken, boiled............... 20.7 ADrIGOts rate setae oe ieee 6.8 
SS a 5:5 Banhnds 5 oynce ee ee 5.6 
EU: es 9.4 K mnsmiaune 0S Feeds eee 75 
ON, ae 10.0 eanberties: 13. 5.008 can oie 
Liver, beef, raw.............. 10.1 DRMIOS Sie ces i Hho che Det 11.0 
meackerel, fresh....4¢...:...... 9.3 GGTADESEARE ne 6 cee ad oR ees Ded. 
MN Ss dBi ght ads Gta xs 10.3 SBD ORGA CS or 5 os on oa 6.4 
Me? IOP TOSSE. ye he'o i Sad vs 28.6 Lemons aunt aes on cc ot 35 
eS TORBEN ie? 5:0 sya» 14.6 Cian sient ob ten cake Wan: 6.1 
Ng cee ae 11.0 fg, en a A ange Fee 5.0 
ES LOGS bic! cocina d hmv eb <3 19.5 Peers ceils cee Cees oh KH 
| ng ee 13.5 Pineapple, fresh. 22s so 6.8 
Blomsiqeci ae aia ee ised 4.8 
Eggs, Cheese Prunes, stewed f............. 7.8 
EL) OR ee 11.1 Raisins ot oka ete see 23.7 
Seheese, Cheddar............. bs 
EE oe ee ae 4.5 Vegetables 
Bread, Cake, Cereals, Crackers Beans, Lima, fresh... ......... 14.0 
| : Navyy- canted dia4 Oo 5 510.08 64 
ES 40 Ce Pat Avied cee. 2 See 18.0 
mmole WHEAT)... 24 ...---6-s dos ee Ae een ee ened 5.4 
Cake, plain. ................. 4.3 Tiewtavaeanl, t.ho) weyeed stv 10.9 
Crackers, graham............. 8.5 ce te ae ee ae er ee 6.0 
Bee eee e eee teers 8.2 Gatratins Ppecascs tle 10.8 
Corn meal, raw.........-..--. 6.5 CPR he ty de kena a 8.4 
Doughnuts..........-...-..- 7.3 Potatara -srett «06/6005. oss 6.7 
NS 12.9 OE Se Scala eee 70 
Cooked. .......-----+-.-05: 2.0 CSTE opt Ree aa 27.0 
EE, WHILE, TAW.0.. cose eens 7.6 Squash, Hubbard............ 28 
cooked. .......-...-+--+--- 2.6 dW omatoes; fresh. es canes e> 5.6 
Se a a 9.6 Taine. den eae nd sads 77 
I RE eer eee ae 2 Fe | 
Wheat meal, raw............. 12.0 Milk 
Wheat, puffed..............-. 11.0 ‘Milk, fresh, whole............ 1.8 
Nuts iButtermilkee ayy eee orks esc 22 
2g ae ‘ i Nuts 
de Vat eS 8 Almonds... |. 2.260080 12.0 
Miscellaneous Miscellaneous 
fe ie ees Sis Sais 1.8 Cocos, Deveragves si. s «- ees 2.9 
aed POE TTT REELS 6.0 Gingerbread os cl pic he Sewn 8.7 
Neutral Foods 
Butter Starches 
Cream Sugars 
Cooking fats Sirups 


* Adapted from Bridges, M. A.: Dietetics for the Clinician, Philadelphia, Lea, 1941 
+ Ash alkaline in vitro, partly acid in vivo. 
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TABLE 6 


FRUITS AND VEGETABLES 
Classified According to Carbohydrate Content * 


nS 


Group I 
3 Per Cent Carbohydrate 
(For protein and fat content 
see below) 


VEGETABLES 
Chiefly leafy, salad 





Asparagus, fresh and canned | Beans, snap and wax, fresh 


Beans, green and wax, 
canned 

Bean sprouts 

Cabbage, cauliflower, broc- 
coli, sauerkraut 

Greens: beet, chard, mus- 
tard, spinach, turnip 

Salad vegetables: celery, 
chicory, cucumbers, en- 
dive, lettuce, radishes, ro- 
maine, tomatoes 

Squash, summer 

Tomato juice 


Fruits f 


Canned—w.p. 
Rhubarb 
Strawberries 


Protein Content 
Vegetables, 2 per cent 
Fruits, 1 per cent 

Fat content—negligible 


Group II 
6 Per Cent Carbohydrate 
(For protein and fat content 
see below) 


VEGETABLES 
Chiefly green, yellow 


Carrots, canned 

Greens: collards, dandelion, 
kale 

Eggplant 

Okra 

Peppers, green and red, fresh 

Pumpkin 

Turnips, fresh 


Fruits f 


Group III 
9 Per Cent Carbohydrate 
(For protein and fat content 
see below) 


VEGETABLES 
Chiefly roots, tubers 


Artichokes, globe or French, 


fresh 
Beets, fresh and canned 
Brussels sprouts, fresh 
Carrots, fresh 
Onions, fresh 
Peas, fresh (very young) and 
canned 
Squash, winter 
Rutabagas, fresh 


Fruits ft 





Canned—w.p. 

Blackberries, gooseberries, 
peaches, plums, straw- 
berries 

Fresh 

Melons: cantaloupe, ca- 
saba, honeydew, water- 
melon 

Strawberries 


Protein Content 
Vegetables, 2 per cent 
Fruits, 1 per cent 

Fat content—negligible 


Canned—w .p. 
Applesauce, apricots, 
blackberries, blueber- 
ries, cherries, grape- 
fruit, loganberries, 
pears, prunes, raspber- 
ries 
Canned—j.p. 
Peaches 
Fresh 
Blackberries, cranberries, 
gooseberries, grapefruit, 
tangerines 


Protein Content 
Vegetables, 3 per cent 
Fruits, 1 per cent 

Fat content—negligible 
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TABLE 6 (Continued) 


FRUITS AND VEGETABLES 
Classified According to Carbohydrate Content 





Group IV 


12 Per Cent Carbohydrate 


VEGETABLES 


Beans, Lima, canned 


Fruits f 
Canned—w.p. 
Figs, grapes, pineapple 
Canned—j.p. 


Applesauce,,apricots, 
cherries, red and white; 
loganberries, pears, 
raspberries 

Fresh 


Apricots, cherries, sour 


Citrus: kumquats, or- 


anges 
Berries: loganberries, 
raspberries 
Peaches, pineapple, plums 
Juices 
Apple, grapefruit, un- 
sweetened; orange, 
pineapple 





Protein Content 
Vegetables, 5 per cent 
Fruits, 1 per cent 

Fat content—negligible 


Group V 


15 Per Cent Carbohydrate 


VEGETABLES 


Beans, red kidney, canned 

Corn, sweet, very young 

Jerusalem artichoke, tubers 

Peas, fresh, med. mature 

Roots: parsnips, vegetable 
oyster (or salsify) 


Fruits ¢ 


Canned—w.p. 
Cherries, black 
Canned—j.p. 
Pineapple 
Fresh 
Apples, blueberries, 
grapes, nectarines, 
pears 
Juices 
Blueberry, fresh 





Protein Content 
Vegetables, 3 per cent 
Fruits, 1 per cent 
Fat content—negligible 





Group VI 


18 Per Cent Carbohydrate 


VEGETABLES 


Corn, sweet, canned 
Potatoes, white 
Succotash, canned 


Fruits f¢ 


Canned—j.p. 
Cherries, black 
Prunes 
Fresh 
Cherries, sweet 
Figs, crabapples 
Juices 
Grape, fresh or bottled 
Prune, canned 





Protein Content 
Vegetables, 3 per cent 
Fruits, 1 per cent 

Fat content—negligible 


ne Se 
* The above tables are based upon the classification given by Adams and Chatfield, 


J. Am. Dietet. A. 10: 383, 1935, and Proximate 


circular No. 549, U. S. Department of Agriculture, 1940. 


+ The canned fruits are either water-pack or juice-pac 
respectively. The latter is slightly higher in carbohydrates. 


Composition of American Food Materials, 


k, designated as w.p. and j.p., 
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TABLE 7 


FOODS ARRANGED APPROXIMATELY ACCORDING TO 
CARBOHYDRATE CONTENT 


E. P. Joslin * 


Vegetables (fresh or canned) 


5 PER CENT f 


10 PER CENT Tt 15 PER CENT 20 PER CENT 


1-3 PER CENT 3-5 PER CENT 


ne | | | 


Lettuce Tomatoes String beans Green peas Potatoes 
Cucumbers Water cress Pumpkin Jerusalem Shell beans 
Spinach Seakale Turnip artichokes | Baked beans 
Asparagus Cauliflower Squash Parsnips Lima beans 
Rhubarb Eggplant Beets Lima beans Green corn 
Endive Cabbage Carrots (young) Boiled rice 
Marrow Radishes Onions Boiled macaroni 
Sorrel Leeks Green peas 

Sauerkraut String beans (very young) 

Beet greens (very young) | Brussels 

Dandelions Broccoli sprouts 

Swiss chard French arti- Okra 

Celery chokes 

Mushrooms Green pepper 


Summer squash 


Kohlrabi 


Sa ee ee ee ee ee eee ee 


* Joslin, E. P.: Diabetic Manual, Philadelphia, Lea, 1937. 
t Reckon average carbohydrate in 5 per cent vegetables as 3 per cent; of 10 per cent 


as 6 per cent. 
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TABLE 8 
EQUIVALENT WEIGHTS AND MEASURES 
Weight Equivalents 
KILO- 

MILLIGRAM GRAM GRAM GRAIN OUNCE POUND 
1 microgram Be fen a 001 .000001 
1 milligram (mg.). il 001 0154 
1 gram (Gm.).. , 1.000: * ile 001 15.4 035  .0022 
1 kilogram (Kg. ie ieee 000. 1,000. 1. 15,400. 35.2 2.2 
meerain (gr.)........ 64.8 .065 iff 
meounce (0z.)....... 28.3 437.5 if 063 
1 pound (Ib.)....... 453.6 454 16.0 Fe 


Volume Equivalents 


CUBIC CUBIC FLUID 

MILLIMETER CENTIMETER LITER OUNCE PINT QUART 
1 cubic millimeter (cu. mm.)... 1. 001 
1 cubic centimeter (cc.)........ 1,000. 1. 001 
A) Oe i a 1,000,000. 1,000. 1. Roe PAA lO 
eattid OUNCE. .........5.002-5% 30.(29.57)  .03 1. 
UR ee ee eee 473. AiZ 16. a: 
BEETLES) Soe Awe Sie cs 946. 946 32. Ze i 


Linear Equivalents 


MILLIMETER CENTIMETER METER INCH FOOT YARD 


1 millimeter (mm.)......... ibs el 001 039 =.00325 ~=.0011 
1 centimeter (cm.)......... 10. ith 39 .0325 O11 
UE) Ree 1,000. 100. 1; SU Sie ae 1.08 
MBEAN Ye cg tein.s s copuren 25.4 2.54 0250, 1. .083 028 
2a pl ee 304.8 30.48 poe ha: a A! 
REEVE) Sains So Pak wines 2 914.4 91.44 914 36. a i 
Comparative Values of Weight and Volume of Water 

1 liter = 1kilo. = 2.2 lb. 

1 fluid ounce = 30 Gm. = 1.04 oz. 

1 pint = 473 Gm. = 1.04 lb. 

1 quart = .946 kilo. = 2.1 |b. 


Table of Common Measures and Metric Equivalents 


1tsp. = Sce. 
1 tbsp. = 14 cc. (approx. 15 Gm.) | 
1cup = 225 cc. (approx. 240 Gm.) 


(See Table of Measures and Approximate Weights, p. 399) 


Comparative Temperatures . | 


CENTIGRADE FAHRENHEIT 


DEGREES DEGREES 
Boiling water, sea level.......... 100 212 
Body temperature.........--.-- 37 98.6 
Room temperature, average...... 20 70 


po, na nr ae or 0 
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TABLE 9 
VALUES USED IN NUTRITION CALCULATIONS 


Certain numerical values and constants are essential tools for the physician, the die- 
titian and the nurse. Those given on this page are commonly used in dietary calculations, 
For further details on them and on minerals and vitamins, see Recommended Dietary 
Allowances, Chapter 11. 


Normal Dietary Requirements 


ADULTS CHILDREN 
—— a a 
PER CENT OF PER CENT OF 
cGM./KILO TOTAL CALORIES GM./KILO TOTAL CALORIES 
‘Proteinvan see eee 22-114 10-15 2-31 20 
Rate Sh fre ae 1-2 30-40 2-3 30 
Carbohydrate.......... 4-6 50-60 6-10 50 
Calories (per kilo of normal wt.) 
Hasal rated 7 Se aciesem dee 24 (1 cal/kilo/hr.) Under 1 yr...... 100 
Bed restic cn cin ie detain ee 25-30 1 ES hs Aa Or 100-90 
Bight Exercises 65 ct rota os 25-40 BAS YT soviet Mees ree 90-80 
Moderate exercise............ 40-50 PAZ: Viernes ee 80-60 
Heavy muscular work........ 50-60 Girls 13-20 gr. cae ee 60-45 
Boys.l3-20 vriaw. -... 10-60 


Numerical Constants Pertaining to Food Values 





PROTEIN FAT CARBOHYDRATE 
Calorie value per gram in a mixed diet.... 4 9 4 
Respiratory quotient (R.Q.)............. 0.8 0.7 1.0 
Galurogente traktionac se. 4.0 oils heen oar 58 per cent 10 per cent 100 per cent 


Ketogenic fraction........ Pecan tt cae 46 per cent 90 per cent 
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TABLE 10 
BLOOD CONSTITUENTS * 


DEVIATIONS IN DISEASE 
ti. i ea OO a i 


NORMAL RANGE DECREASED INCREASED 
Hematology 
Red blood cells 4.5-5 millions per cu.mm. Anemia Polycythemia 
(Erythrocytes) Hemorrhage Dehydration 


Chronic infectious 
diseases 

Prolonged dietary 
deficiency of 
iron 


White blood cells 5-10 thousands per cu.mm. Leukopenia Acute infections 
(Leukocytes) “ Leukemias 
Hemoglobin 16 grams per cent Anemias Polycythemia 
ps ee Dehydration 
; ed cells q : 
Hematocrit = SOB 42-46% cells Anemia Polycythemia 
Chemistry 
Sugar 80-110 mg./100 cc. Hyperinsulinism Diabetes mellitus 
Addison’s disease Cushing’s syn- 
drome 
Nonprotein under 30 mg./100 cc. Dehydration 
nitrogen Renal disease 
Uric acid.... .. under 6 mg./100 cc. Gout 
Nephritis 


Urea nitrogen... 


under 25 mg./100 cc. 


Renal disease 


Bereatininé...... under 2 mg./100 cc. Renal disease 
eeoteil.......-. 6.5-7.5 Gm./100 cc. Nephrosis Multiple mye- 
Nephritis with loma 
edema 
eelchm........ 9.5-11 mg./100 cc. Renal disease Hyperpara- 
Hypopara- thyroidism 
thyroidism Multiple mye- 
Chronic rickets loma 
Steatorrhea 
Potassium...... 4.5 m.eq/liter Periodic paralysis Addison’s disease 
Renal disease 
BEBCIUIN «> a4 32 140 m.eq/liter Diabetic acidosis Dehydration 
Addison’s disease 
Diarrhea 
Phosphorus..... 3-4 mg./100 ce. Rickets Hypopara- 
Renal disease thyroidism 
Hyperpara- Renal disease 
thyroidism 
Mnloride.......- 103 m.eq/liter Renal disease Dehydration 
Addison’s disease Renal disease 
Dehydration 
Total base...... 152 m.eq/liter Diabetic acidosis 


Addison’s disease 
Diarrhea 





652 Tabular Material and Special Tests 


er ——————SS—— 


TABLE 10 (Continued) 
BLOOD CONSTITUENTS* , 


DEVIATIONS IN DISEASE 


NORMAL RANGE 


Chemistry (Continued) 
Cholesterol... .. under 200 mg./100 cc. 


Bilirubin. .<<~.. under 0.5 mg./100 cc. 
Phosphatase. ... 3-5 units/100 cc. 


Vitamin ‘Co. o 7. 0.5-1.4 mg./100 cc. 


Vitamin A...... 40-100 I.U./100 cc. 


Carbon dioxide.. 27 m.eq/liter 


DECREASED 


Pernicious anemia 
Malnutrition 
Hyperthyroidism 


Retarded growth 


Infection 

Dietary deficiency 

Cirrhosis 

Infectious hepa- 
titis 

Myxedema 

Malnutrition 


Acidosis 


* Diet Manual of the Massachusetts General Hospital, 1946. 


INCREASED 


Pregnancy 
Biliary obstruc- 
tion 
Myxedema 
Uncontrolled 
diabetes 
Renal disease 


Jaundice 


Certain bone 
diseases 


Alkalosis 
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TABLE 11 
AVERAGE WEIGHT FOR HEIGHT TABLES * 
For Girls from Birth to School Age + 
HEIGHT 1 3 6 9 12 18 24 30 36 48 60 72 
(IN.) MO. | MOS. | MOS, | MOS. |} MOS. | MOS. | MOS. | MOS. | MOS. | MOS. | MOS. | MOS. 
20 8 
21 9 10 
22 10 11 
£23 Ate etd) 1.13 
24 12 13 14 14 
25 13 14 15 15 
26 ie 15 16 17 17 
27 16 17 18 18 
28 Bx 19 19 19 19 
29 - 19 20. 1420.1)" 20 
30 21 21 21 AH | 21 
31 Se: 22 22 23 23 23 
32 as 23 24 24 24 25 
a3 or 25 25 He 26 
34 26 26 26 27 
aD 29 29 29 29 29 
36 Be 30 30 30 30 SH 
37 SL 31 31 31 32 
38 Ate 4); 33 Bs 33 
39 34 34 34 34 34 
40 35 36 36 36 
41 Ps 37 37 37 
' 42 39 39 39 
43 40 41 41 
44 ae 42 42 
45 Me 
46 47 
47 a 
48 52 
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TABLE 11 (Continued) 
AVERAGE WEIGHT FOR HEIGHT TABLES * 
For Boys from Birth to School Age + 
HEIGHT 1 3 6 9 12 18 24 30 36 48 60 72 


(IN.) MO. | MOS. | MOS. | MOS. | MOS. | MOS. | MOS. | MOS. | MOS. | MOS. | MOS. | MOS. 








20 8 

21 9 10 

22 10 11 

23 11 12 13 
24 12 13 14 











tbe 13 14 15 16 

26 - iS lf 1M 18 

27 on 16 18 18 19 

28 ie pi 19 19 | 20 | 20 
29 5 dis AW De 21 21 





30 ite sts 22 22 22 22 22 

31 es ar a 23 2 23 ee 24 

oe a i J 24 | 24 | 24 25 25 

33 ai a os t. 26 26 26 26 26 
34 7. x % - im 27 27 27 27 





35 -¥ a re 4 es 29 29 29 29 29 
36 uP * a 2 Lf i 30 31 31 31 
37 * af a 7 ae a 32 32 32 32 32 
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TABLE 11 (Continued) 
AVERAGE WEIGHT FOR HEIGHT TABLES * 
For Girls from 5 to 18 Years ¢ 


HEIGHT 5 6 7 8 OO ACME eae outta cals i 16S) dees 
(IN.)- |YRS.]|YRS.|YRS. | YRS. | YRS. | YRS. | YRS. | YRS. | YRS. | YRS. | YRS. | YRS. |] YRS. | YRS. 


38 
39 


40 
41 
42 
43 
44 


45 
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TABLE 11 (Continued) 
AVERAGE WEIGHT FOR HEIGHT TABLES * 
For Boys from 5 to 19 Years t 


HEIGHT | 5 6 7 8 9 | 10 (etl: jer2)| 13..| 145 | 9154) 16 9)"27 9) ei 
(IN.) |yRS.|YRS.|YRS.]}YRS.|YRS.|YRS.]YRS.| YRS. | YRS. | YRS. | YRS. | YRS. | YRS. | YRS. | YRs, 


38 34 | 34 
39 35 | 35 
40 36 | 36 



































48 32 1-98 |} dd, || 9371.85 

49 Be Be ed ae ey A ash | 

50 57.1. 58°] 58-158. ose ta58 [a8 

$1 OL) }, 61), Of GOD 1561 7 C61 

J 63 | 64 | 64 | 64] 64] 64] 64 

53 66 | 67 | 67 | 67 | 67] 68] 68 

54 ZOSCTO:1470:5 CO er lari eee 

55 ie ewe SV RORVERP WLU re bye 

56 A5HE1O VET Te (Pam Beeih 78i| Peo 

57 79. 1°80 [e8t | C8t) 582] 834783 

58 83 | 84 | 84) 85] 85] 86] 87 

59 87 | 88| 89} 89] 90} 90} 90 

60 91 | 92] 92] 93] 94] 95] 96 

61 95} 96} 97} 99] 100 | 103 | 106 

62 100 | 101 | 102 | 103 | 104 | 107 | 111 | 116 

63 105 | 106 | 107 | 108 | 110 | 113 | 118 | 123 | 127 

64 109 | 111 | 113 | 115 | 117 | 121 | 126 | 130 

65 114} 117 | 118 | 120 | 122 | 127 | 131 | 134 

66 119 | 122 | 125 | 128 | 132 | 136 | 139 

67 124 | 128 | 130 | 134 | 136 | 139 | 142 

68 134 | 134 | 137 | 141 | 143 | 147 

69 137 | 139 | 143 | 146 | 149 | 152 

70 a es ee) cl rer ue mere RBG ee ee 

71 eee) eee oe ree es ee Ripe hime 8 hi 

72 ee re ee en ee a re oe er er IER 

73 mol ge sa) lel eth ne | oaks | oem ee | a aie a ree chek dy | OU Genes ean 

74 ee on ee re ese re a erm IE ieee ye 
$e tt eee 

P 


* Metropolitan Life Insurance Com any. 
t Prepared by Robert M. Woodbury, Ph.D., Children’s Bureau, U. S. Dept. of Labor. 
t Prepared by Bird T. Baldwin, Ph.D., and Thomas D. Wood, M.D. 
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TABLE 12 
HEIGHT-WEIGHT TABLES FOR MEN AND WOMEN 
COMPARATIVE SIGNIFICANCE OF IDEAL vs. AVERAGE WEIGHTS FOR ADULTS 


Tables of average weight for height for men and women at different ages, compiled by 
insurance companies from their records, were formerly used as the only guides to desirable 
weight. Evaluation of their statistics in terms of health and longevity disclosed that it 
was more advantageous to be slightly overweight under 30 and underweight over 30 as 
compared with average figures. 

More recently the Metropolitan Life Insurance Co., after years of research, has pub- 
lished tables of ideal weights for adults which recognize differences in frame but do not 
allow for increases with age. The older tables of average weights at different ages are 
given along with those of ideal weights for comparison. It should be recognized, however, 
that control of body weight in line with the ideal rather than the average is more com- 
patible with health and longevity. 


IDEAL WEIGHTS FOR WomMEN. AGES 25 AND OVER * 





HEIGHT (WITH SHOES) WEIGHT IN POUNDS (AS ORDINARILY DRESSED) 
FT. IN. SMALL FRAME MEDIUM FRAME LARGE FRAME 
4 11 104-111 110-118 117-127 
= 0 105-113 112-120 119-129 
S] 1 107-115 114-122 121-131 
5 2 110-118 117-125 124-135 
S 3 113-121 120-128 127-138 
S 4 116-125 124-132 131-142 
5 5 119-128 127-135 133-145 
> 6 123-132 130-140 138-150 
5 7 126-136 134-144 142-154 
5 8 129-139 137-147 145-158 
5 9 133-143 141-151 149-162 
5 10 136-147 145-155 152-166 
5 11 139-150 148-158 155-169 
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TABLE 12 (Continued) 


IDEAL WEIGHTS FOR MEN. AGES 25 AND OVER * 





























HEIGHT (WITH SHOES) WEIGHT IN POUNDS (AS ORDINARILY DRESSED) 
FT. IN. SMALL FRAME MEDIUM FRAME LARGE FRAME 
5 2 116-125 124—133 131-142 
5 5 119-128 127-136 133-144 
5 4 122-132 130-140 137-149 
5 5 126-136 134-144 141-153 
5 6 129-139 137-147 145-157 
5 7 133-143 141-151 149-162 
5 8 136-147 145-156 153-166 
5 9 140-151 149-160 157-170 
5 10 144-155 153-164 161-175 
5 11 148-159 157-168 165-180 
6 0 152-164 161-173 169-185 
6 1 157-169 166-178 174-190 
6 2 163-175 171-184 179-196 
6 3 168-180 176-189 184-202 
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TABLE 12 (Continued) 


STANDARD TABLE OF HEIGHTS AND WEIGHTS * 
WOMEN 


Lightface Figures are 20 Per Cent Under and Over the Average 





HEIGHTS WEIGHTS ACCORDING TO AGE PERIOD 





FT. | IN. | 15-19 | 20-24 | 25-29 | 30-34 | 35-39 | 40-44 | 45-49 | 50-54 | 55-59 


ee ee es es ey Ss 
































34 
113 116 118 122 125 127 130 133 1 

141 145 148 152 156 159 163 166 167 
169 174 178 182 187 191 196 199 200 | 
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TABLE 12 (Continued) 
STANDARD TABLE OF HEIGHTS AND WEIGHTS * 
WOMEN (Continued) 
Lightface Figures are 20 Per Cent Under and Over the Average 
ee 


HEIGHTS WEIGHTS ACCORDING TO AGE PERIOD 





rr. | nv. | 15-19 | 20-24 | 25-29 | 30-34 | 35-39 | 40-44 | 45-49 | 50-54 | 55-59 
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TABLE 12 (Continued) 


STANDARD TABLE OF HEIGHTS AND WEIGHTS * 
MEN 


Lightface Figures are 20 Per Cent Under and Over the Average 





HEIGHTS WEIGHTS ACCORDING TO AGE PERIOD 


FT. | IN. | 15-19 | 20-24 | 25-29 | 30-34 | 35-39 | 40-44 | 45-49 | 50-54 | 55-59 


EE ee ee, ooo 


J EE T_T | | 


| | | 
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TABLE 12 (Continued) 


STANDARD TABLE OF HEIGHTS AND WEIGHTS * 
MEN (Continued) 


Lightface Figures are 20 Per Cent Under and Over the Average 
HEIGHTS WEIGHTS ACCORDING TO AGE PERIOD 
. 


FT. | IN. | 15-19 | 20-24 | 25-29 | 30-34 | 35-39 | 40-44 | 45-49 | 50-54 | 55-59 


(ee | | | es | ne | a | es | dee | | 
——__ = 


——<———— ———— | | | | | ef | ——— 











—— 





* Metropolitan Life Insurance Company, Statistical Bureau. 
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TABLE 13 


663 


HEALTH SCORE CARD * 





OBSERVE OR 
CONSIDER 


mppetites.. .icccc.’. 


Breathing......... 


Sa a 


BPIROSLION . .-< 6 0.0 0's « 


Disposition........ 


Elimination....... 


Mental ability..... 


Mental outlook.... 


Moral outlook... .. 


.| Glossy, 


NORMAL CONDITIONS 


Ready for meals, taking pleasure 
in eating health-building foods 


Deep; regular; with mouth closed 
and breath sweet 


Of mucous membranes, ears, 
cheeks, lips, and fingernails, 
pink—pink glow to skin on all 
parts of body 

Good, as shown by complete 
unawareness of digestion 


Cheerful, pleasant, even-tem- 
pered in times of stress 

Once daily; with feces formed, 
soft, moist, free from odor; 
without laxatives 


Bright; free from underlying 
circles; not sensitive to light; 
having a direct, alert glance; 
without frowning or squinting 


.| Radiating health whether ani- 


mated or in repose; relaxed, 
showing happiness and courage 

Smooth; fitting tightly at the 
base of each tooth; free from 
bleeding 

lustrous, alive; “with 
scalp clean, pink, free from 
dandruff 

Free from tremor; with palms 
slightly yellow; with nails 
strong, not easily broken, 
smooth 

Steady (about 72 beats per min- 
ute); with strong, steady regu- 
lar beats; without the person 
being aware of the heart beat 

Alert, mentally eager; able to 
concentrate and think clearly 


Forward looking, courageous; 
unafraid, eager to attack any 
problem 


Honest, courageous, fearless, will- 
ing to fight for what is right 


ABNORMAL CONDITIONS 


Excessively interested in food; 
disliking many foods; craving 
sweets 

Shallow; irregular; with mouth 
open; short-winded on slight 
exertion; with offensive odor to 
breath 

Of mucous membranes, 
cheeks, lips and nails—pale 


ears, 


Poor, as shown by belching, gas, 
indigestion, car sickness, occa- 
sional nausea, vomiting 

Surly, irritable, grouchy, un-co-op- 
erative, quick to anger 

Irregular; with feces hard, dry, 
not formed; having offensive 


odor; obtained with use of 
laxatives 
Dull; with underlying circles; 


sensitive to bright light; with 
frowning, squinting, shifting 
glance 

Strained, tense, drawn; showing 
fatigue, worry, sadness 


Puffy; swollen, sore; bleeding 
easily; withdrawn from base of 
tooth 

Coarse, dull, lifeless, falling, thin, 
too oily; with scalp pale in 
color, scaly, dry, dandruffy 

Showing tremor of fingers; with 
palms white or bluish; with nails 
which peel, break easily, or are 
ridged 

Weak or irregular beat (resting 
pulse either above or below 72); 
with person aware of his heart 
beat 

Having sluggish thought proc- 
esses; lacking intellectual eager- 
ness; disinterested; forgetful; 
unable to concentrate 

Apprehensive; easily depressed; 
disinterested; fearful of life 


Afraid to stand for what is right; 
wanting something for nothing; 
cheating whenever possible 


ES a eee es 
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TABLE 13 (Continued) 
HEALTH SCORE CARD * 
ahh Sista NORMAL CONDITIONS ABNORMAL CONDITIONS 


So firm that erect posture is un- 
consciously maintained 

Having no enlargement; with 
ligaments clearly seen on turn- 
ing head 

Steady, relaxed, permitting per- 
son to sleep easily 


Muscle tone....... 


Posture: 
Abdomen....... Flat because of contraction of 
vertical abdominal muscles an- 
chored to raised sternum 

High, well rounded; with raised 
sternum 

Directly forward; with weight 
distributed evenly on both feet, 
and body supported 60 per cent 
on ball of foot, 40 per cent on 
heel 

Carried high; with ear on direct 
line with shoulder, hip, knee, 
and ankle joints; with chin at 
right angle to head; with back 
of neck in straight line from 
shoulders 


with pelvic bones forming sup- 
port for internal organs; in pro- 
file, hip joint directly above 
knee and ankle joints 

Straight and at right angles to 
feet; with knee caps directly 
forward 

Flattened into perpendicular plane; 
with shoulder tips back 

Freedom from all infections and 
illness 

Smooth, turgent, soft, slightly 
moist, faintly pink, free from 
bruises, even after severe blows 


Shoulders. ...... 


Resistance to in- 
fections 


DEH Teistch. trish tk te si 


Skeletal develop- 





ment: 
RDEBt ah eon, cs Broad, rounded; with each rib 
under the one above 
FACGL 2 Hey Mace Well developed, proportionate 


with forehead flat with relation 
to face 


Soft, 


With buttocks down and forward; 





flabby; unable to stand 
erect unless muscles are tensed 


With fullness on either side of 


windpipe indicating enlarged 
thyroid glands 


Tense, irritable, unstable, flighty; 


causing person to bite finger- 
nails and have difficulty in 
sleeping 


Protruding, sagging 


Hollow, sagging: 


Toeing either in or out; with too 


much weight on heel or small 
toe border 


Thrown forward or too far back; 
with chin sagging or too high; 
with back of neck curved into 
aU 


With buttocks too far back and 
carried high, and pelvic bone 
tipped forward so that internal 
organs are not supported 


With knee caps turned outward; 
with lower leg circling out and 
back from ankle 


Rounded; with shoulder tips 
forward 
Susceptible to infections and 


illness of any kind 

Pale in color, dry, scaly, oily, with 
blemishes such as rashes, black- 
heads, white heads, boils, bruis- 
ing easily 


Having pigeon chest, with narrow 
cavity and lower ribs flaring out 

With narrow cheek bones, over- 
hanging or underdeveloped fore- 
head, and chin either receding 
or prominent 
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TABLE 13 (Continued) 
HEALTH SCORE CARD * 


I 
OBSERVE OR 





RS NORMAL CONDITIONS ABNORMAL CONDITIONS 
CRE aa a oa Without enlargements With enlargements causing knock- 
knees, bowed legs, and enlarged 
wrists 
_ eyed eee Having rounded arch and teeth| Having teeth crowded together, 
well spaced narrow arch, and protruding, 
badly aligned teeth 
SS ee Elastic, rhythmical; with body | Shuffling, waddling; with body 
so well balanced as to make]! so out of balance as to make 
step silent step heavy 
Beet. eee «ea Immune to decay Showing active decay 
tality... <2ls Energetic; possessing stamina| Listless, tiring easily; lacking 
and endurance endurance; sluggish of move- 


ment; possessing nervous energy 

rather than vitality 
Ci aa Correct for age and height Underweight or overweight ac- 
cording to individual standards 


* Davis, A.: Vitality Through Planned Nutrition, New York: The Macmillan Com- 
pany, 1944, 
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Special Tests 


PROCEDURES CONCERNED 
WITH DIABETES MELLITUS 


SrmpLeE TEsTs FOR SUGAR AND D1A- 
cETIC ACID IN THE URINE 


The urine of a diabetic is likely to 
contain appreciable amounts of those 
products which the body cannot me- 
tabolize. For this reason urinary tests 
are a convenient criterion for judging 
the severity of the disease or the suc- 
cess of its treatment. The nurse and 
the patient should both know how to 
make simple tests for sugar and dia- 
cetic acid. Sometimes these are made 
on samples of urine taken from a 
single voiding, sometimes on a 24-hour 
specimen. It is usually more signifi- 
cant for the physician to know at what 
hours of the day sugar is being passed 
in order that he may adjust the insulin 
dosage accordingly. Urine from nor- 
mal individuals and from diabetics 
on proper insulin dosage contains no 
sugar or diacetic acid. 


COLLECTION OF URINE 


24-hour specimen 

The urine voided at 7 a.m. should 
be discarded. All urine voided during 
the following 24 hours up to and in- 
cluding that at 7 a.m. the next morn- 
ing should be collected in a glass jar 
and kept in a cool place. A two-quart 
Mason jar is convenient. One tea- 
spoonful of toluol may be added as a 
preservative. 


Periodic specimens 


The physician may request a sugar 
test on urine voided before and after 
meals or at certain times of the day. 


In this case the samples are kept 
separately and preferably tested im- 
mediately. 


BENEDICT QUALITATIVE TEST FOR SUGAR 


Equipment necessary 


Test tubes—3 or more 
Teaspoon 

Medicine dropper 

Gas burner or alcohol lamp 
Benedict’s qualitative solution 


Directions for the test 


Place 5 cc. (1 teaspoonful) of Bene- 
dict’s solution in a test tube and add 
exactly 8 drops of the urine to be 
tested. Shake gently and heat over a 
free flame, allowing it to boil 1 minute. 
The tube may be heated in vigorously 
boiling water for 5 minutes with the 
same results. Allow the tube to cool 
spontaneously. The following color re- 
actions indicate the amount of sugar 
present. 


Clear blue: No change from the original 
solution = “‘sugar-free”’ 

Green: Slight sediment on standing = 
trace of sugar present 

Yellow or yellowish green: Yellow sedi- 
ment = a few tenths per cent of sugar 

Red or reddish brown: Heavy sedi- 
ment = more than 1 per cent of sugar 
present 


Test tubes must be cleaned thor- 
oughly after each test. A test-tube 
brush will be most convenient for this 
purpose. 

Benedict’s qualitative solution may 
be purchased from hospital labora- 
tories, drugstores or diabetic supply 
houses, or may be made according to 
the following directions: 
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Gm. 

BENEDICT’S SOLUTION or cc. 

Copper sulfate (pure crystallized) — 17.3 

Sodium or potassium citrate .... 173.0 
Sodium carbonate, crystallized. 
(If the anhydrous sodium car- 
bonate is used, only one half of 

this amount should be taken) 200.0 

Distilled water, to make ........ 1000.0 








ing oo 





Kit. It is easily portable and provides 
an accurate bedside method for home 
and office use. 


GERHARDT $ TEST FOR DIACETIC ACID 


Diacetic acid is only one of the three 
abnormal products which may appear 
in the urine as a result of the incom- 





Fic. 128. Sheftel set for home or emergency use. This set 
is designed for rapid estimation of the amount of sugar in 
the urine. It is accurate enough for clinical purposes. The 
directions contained in the folder which accompanies the set 
are clear and easy to follow. (Eli Lilly and Co.) 


The citrate and the carbonate are 
dissolved together with the aid of heat 
in about 700 cc. of water. The mixture 
is poured (through a filter, if neces- 
sary) into a large beaker. The copper 
sulfate is dissolved separately in about 
100 cc. of water and is poured slowly 
into the first solution, with constant 
stirring. The mixture 1s cooled and di- 
luted to 1 liter. This solution will keep 
indefinitely. 

A practical modification of the 
Benedict test is available in the Sheftel 


i ie lt lr CG 


plete utilization of fat. It is the sim- 
plest one to detect. 


Directions for the test 

To about 10 cc. of fresh urine in a 
test tube carefully add a few drops 
of a concentrated solution of ferric 
chloride, one drop at a time. A wine- 
red color indicates the presence of dia- 
cetic acid. Continue adding the ferric 
chloride until no further deepening of 
color is evident. If the color is due to 
diacetic acid, it will fade upon heat- 
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ee 


ing, but if due to certain drugs, it will 
persist. Pour a portion of the red solu- 
tion into a second test tube and heat 
in boiling water for 5 minutes. Com- 
pare the two tubes to determine 
whether the color has faded. 


DIREcTIONS FOR THE ADMINISTRATION 
oF INSULIN 


Insulin cannot be given by mouth 
because it is destroyed by the digestive 
secretions; it must be given by means 
of a hypodermic needle and a syringe 
subcutaneously and not intramuscu- 
larly. Insulin should be administered 
from 15 to 30 minutes before meals 
as a rule, but under special conditions 
it is better that it be given after the 
food has been taken and retained. 

Insulin is sold in small rubber- 
capped vials labeled plainly as to the 
number of units of insulin in 1 cc. of 
the solution. (One cc. of U 10 contains 
10 units, 1 cc. of U 20 contains 20 
units.) Read the label carefully and 
follow accurately the physician’s in- 
structions as to dosage. 

An insulin syringe is usually of 1-2 
cc. capacity, graduated in tenths of cc. 
or in units. It has been found practical 
and safe to use a syringe graduated 
in units to correspond with the 
strength of insulin used; thus, U 40 
insulin is used with a syringe grad- 
uated to U 40 only and without a 
double graduation. The syringe and 
the hypodermic needle must be sterile 
to avoid infection. 

It has also been found ‘practical to 
use a needle about % inch in length 
with a metal stop a short distance 
from the hub. These are special in- 
sulin needles and their use avoids the 
danger of the loss of the needle in the 
flesh if it should break. 


A. Sterilization 
1. Wash the hands thoroughly with 
soap and water. 


2. Place the separate parts of the 
syringe and the needle in pan with 
water. It is a good plan to wrap each 
piece in a small piece of cloth. 

3. Boil 5 minutes. 

4. Pour off water or lift out tray 
containing the syringe and allow to 
cool by standing. 

5. Optional method: Keep separate 
parts of the syringe and needle in pure 
alcohol when not in use. They should 
be carefully washed after each injec- 
tion. This method should be used 
only on the advice of a physician. 

6. Paint the top of the insulin vial 
with 95 per cent pure alcohol. 


B. Loading the Syringe 

1. Insert piston into the barrel with- 
out touching the cylinder of the piston. 
Remove the wire from the needle and 
fit the needle firmly onto the barrel. 
Draw out the piston so that the 
syringe contains a small amount of 
air. 

2. Push the needle through the rub- 
ber cap of the insulin bottle until the 
point is just visible. 

3. Invert the bottle and force air 
into the bottle. 

4. Withdraw a trace more insulin 
than is needed. 

5. Before removing needle from 
bottle hold the syringe point upward 
and expel air or extra insulin, bring- 
ing the piston exactly to the proper 
mark, 


C. Injecting the Insulin 

Insulin is best injected where the 
skin is relatively loose: the outside of 
the upper arm and the front of the 
thigh. It is best to administer succes- 
sive doses in different places. 

1. Rub a small area of skin with 
alcohol or iodine. 

2. Pinch and lift up a fold of skin 
and insert needle well under skin, 
holding the syringe parallel to the 
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surface where injection is being 
made. . 

3. Expel the insulin gradually while 
withdrawing the needle slowly to 
avoid leaving all the insulin in one 
spot. 
4. Rub the spot with gauze which 
has been moistened with alcohol. 


D. Care of Equipment 

1. Keep the insulin in a cool place. 

2. Wash syringe and needle in cold 
water immediately. Warm water and 
soap may occasionally be necessary. 
Rinse thoroughly. 

3. Dry with a cloth and force some 
pure alcohol through the needle a few 
times to dry it. A fine wire should 
always be kept in the needle. The 
needle may be rubbed with petro- 
latum to prevent rusting. 


DirEcTIONS FOR THE INJECTION OF 
SpecraL INsuLIN PREPARATIONS 


PROTAMINE ZINC INSULIN 


1. The vial containing the prota- 
mine zinc insulin should be kept in 
the refrigerator. If left in a warm 
oom for only a short time, some of 
€ precipitate will adhere to the glass. 

2. The syringe should not only be 
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sterile and dry, but should be cool at 
time of use. A 24- to 25-gauge needle 
is preferable. 

3. Immediately before injection, the 
insulin vial should be shaken very 
gently in order to produce uniform 
distribution of the sediment without 
frothing. 


GLOBIN INSULIN 


This is given in the same way as 
regular or crystalline insulin. (See 
above. ) 


INSULIN MIXTURES 


In the past few years the injection 
of mixtures of protamine zinc and 
regular insulin have become quite 
popular in treatment. At the present 
time no prepared mixtures are avail- 
able for general use. It is necessary 
for the patient to prepare and inject 
the mixtures each morning in the fol- 
lowing manner: 

1. Withdraw the prescribed num- 
ber of units of regular or crystalline 
insulin into the syringe. 

2. Using the same needle and syr- 
inge, withdraw the prescribed num- 
ber of units of protamine zinc insulin. 

3. Inject the mixture under the 
skin in the usual manner. 
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PEP dd ddd dnd dodo dtodd indi 


Glossary 


The pronunciation follows the system of Webster’s New International Dictionary, 


Second Edition. 


acetone bodies (s’é-tan). Acetone, aceto- 
acetic acid and beta-oxybutyric acid. 
Called also ketone bodies. (See ketosis, 
defined below.) 

achlorhydria (a’klor-hi’dri-z). Absence 
or diminished amount of hydrochloric 
acid in the gastric secretions. 

achromotrichia (a-krd’m6-trik’i-a). Ab- 
sence of pigment in the hair. 

achylia gastrica (a-kil’id gas’tri-ka). A 
condition in which the secretion of 
gastric juice is diminished or absent. 

acidosis (as'i-do’sis). A condition in 
which the body’s alkaline reserve is 

_ lowered due to- abnormal loss of alka- 
line salts or abnormal accumulation of 
acids. 

acne (ak’né). A chronic inflammatory 
disease of the sebaceous glands, occur- 
ring most frequently on the face, the 
back and the chest. 

acrodynia (ak’ré-din’i-ad). An eruptive 
skin disease. In humans, it is marked 
by pain in the soles of the feet and the 
palms of the hands. 

adipose (ad’i-pos). Fatty. 

aerophagy (a’ér-6f’a-ji). Swallowing of 
air. 


agranulocytosis (4-gran't-l6-si-to’sis). A 


condition in which there is a complete 
or nearly complete absence of the gran- 
ular leukocytes (granulocytes) from 
the blood and the bone marrow. 

albuminuria (4l-bi-mi-ni’ri-a). The pres- 
ence of albumin in the urine. 


| alkaline reserve (Al’ka-lin). The amount 








of alkaline or basic material available 
in the body to neutralize acids. 

alkalosis (4l'kd-lo’sis). A condition in 
which there is an excess of alkaline 
substances in the body. 

allergen (4)’ér-jén). Any substance ca- 
pable of inducing allergy. 

alopecia (4l'6-pé’shi-a). Baldness, defi- 
ciency of hair. 


anaphylaxis (an’d-fi-lak’sis). Unusual or 
exaggerated reaction or shock of the 
organism to foreign substances. 

anorexia (an’6-rék’si-d). Lack or loss of 
appetite for food. 

antihemorrhagic (an’ti-hém’6-raj’ik) . 
Stopping hemorrhage. Often applied 
to vitamin K. 

antineuritic (an’ti-nt-rit’ik). Counteract- 
ing neuritis. Often applied to thiamine. 

antirachitic (an’ti-ra-kit'ik). Preventive, 
curative or corrective of rickets. Often 
applied to vitamin D. 

antiscorbutic (an'ti-sk6or-bu’tik). Correct- 
ing or curing scurvy. Often applied to 
ascorbic acid. 

anuria (a-nu’ri-d). Absolute suppression 
of urinary secretion. 

arteriosclerosis (ar-té’ri-6-sklé-r6’sis). A 
thickening and a hardening of the 
walls of arteries and capillaries. 

ascites (d-si’téz). Accumulation of fluid 
in the abdominal cavity. 

ascorbic acid (4-sk6r’bik). Vitamin C, de- 
ficiency of which is a causative factor 
in scurvy. 

assay (d-sa’). Examination or analysis of 
a substance. 

atonic (@-ton’ik). Lack of normal tone or 
vigor of an organ or part. 

atrophy (at’ré-fi). A wasting away of a 
cell, tissue, organ or part. 

avidin (av’id-in). A protein-like sub- 
stance isolated from egg white. 

avitaminois (a-vi'td-min-0’sis). A condi- 
tion due to the lack or the deficiency 
of a vitamin in the diet; or to lack of 
absorption or utilization of it. 


bactericidal (bak-tér'i-sid’al). Destructive 
to bacteria. 

base (bas). A substance which combines 
with acids to form neutral compounds 

benign (bé-nin’). Mild, favorable for re 
covery. 
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bio-assay (bi’-d-sa’). Examination or 
analysis of a substance by noting its 
effect on animals. 

biotin (bi’6-tin). A member of the vita- 
min B complex. 

bradycardia (brad’i-kar’di-a). Abnormal 
slowness of the heartbeat. 


calciferol (kal-sif’ér-61). Vitamin Ds, pro- 
duced by irradiating ergosterol. 

calcification (kal’s7-fi-ka’shtun). Process 
by which organic tissue becomes hard- 
ened by a deposit of calcium salts. 

calculus, pl. calculi (kal’ki-las). Com- 
monly called stone. 

calorimeter (kal’6-rim’é-tér). An instru- 
ment for measuring the heat change in 
any system (such as the types pictured 
in Chapter 3, one of which is used to 
measure the amount of heat produced 
by the body), and the bomb calorim- 
eter used to measure the calorie (en- 
ergy) value of foods. 

carotene (kar’6-tén). A yellow pigment 
which exists in several forms; alpha, 
beta and gamma carotene are pro- 
vitamins which may be converted into 
vitamin A in the body. 

cheilosis (ki-ld’sis). A condition marked 
by lesions on the lips and cracks at 
the angles of the mouth. 

chlorosis (kl6-rd’sis). A peculiar anemia 
mostly affecting girls at the age of 
puberty. Often called green sickness 
because of the greenish pallor of the 
skin. 

cholecystitis (k6l’é-sis-ti’tis). Inflamma- 
tion of the gallbladder. 

cholelithiasis (kol'€li-thi’ésis). The pres- 
ence or formation of gallstones. 

cholesteremia (k6-lés-té-ré’mid). Excess 
of cholesterol in the blood. 

cholesterol (k6-lés’tér-61). The most com- 
mon member of the sterol group, de- 
fined below. 

chyme (kim). The thick, grayish, semi- 
liquid mass into which food is con- 
verted by gastric digestion. In this 
form it passes into the small intestines. 

cirrhosis (si-rd’sis). Inflammation with 
hardening of the tissues of an organ, 
more especially the liver. 


colitis (k6-li’tis). Inflammation of the 
colon. 

colagen (kol’a-jén). The main organic 
constituent of connective tissue and of 
the organic substance of bones: change 
able by boiling into gelatin. 

colloidal (k6-loi’dal). Pertaining to a col 
loid, which is a substance containing 
tiny, solid, evenly dispersed particle: 
not dissolved in the medium. Glue i: 
an example. 

congenital (kon-jén’i-tdl). Existing at or 
dating from birth; hereditary. 

cortex (k6r’téks). The outer layers of an 
organ as distinguished from its inner 
substance. 

creatine (kré’a-tén). A nitrogenous end 
product of muscle metabolism. Found 
especially in muscle juice and blood. 

cystitis (sis-ti’tis). Inflammation of the 
urinary bladder. 


deaminization (dé-am'in-i-za’shn). The 
process of metabolism by which the ni 
trogen portion (amino group) is re 
moved from protein substances. 

dehydration (dé'hidra’shzin). Removal o 
water from the body or a tissue. 

dermatitis (ddr’mé-ti’tis). Inflammation 
of the skin. 

detoxication (dé-tok’si-ka’shiin). Remoy- 
al of the toxic quality of a substance 
or the toxic substance from the body. 

diuresis (di’t-ré’sis). Increased secretion 
of urine. 

diverticulosis (di’vér-tik-i-ld’sis). The 
presence of small pouches or pockets 
leading off a main cavity or tube. 
Often occurs in the intestines. 

dysentery (dis’én-tér-i). Inflammation of 
intestinal mucous membrane, especially 
the colon. The causative agent may be 
bacteria or parasitic worms, 

dyspepsia (dis-pép’sha). Imperfect diges- 
tion. Not a disease in itself, but a 
symptom of some other disorder. 

dyspnea (disp-né’a@). Difficult or labored 
breathing. 

dystrophy (dis’tré-fi). Progressive weak- 
ening of a muscle. 


eclampsia (ék-lamp’si-d). A sudden at 
tack of convulsions. A major toxemia 
of pregnancy. 





eczema (ék’zé-md@). A skin disease. 

edema (é-dé’ma@). An accumulation of 
large amounts of fluid in the inter- 
tissue spaces of the body. 

emaciation (é-ma’si-a’sh#n). A wasted 
condition of the body. 

emulsion (é-mul’shdn). A finely divided 
mixture or suspension of two liquids 
not mutually soluble. 

endemic (én-dém’ik). Pertaining to or 
prevalent in a particular district or 
region. 

endocarditis (én'dé-kar-di’tis). Inflamma- 
tion of the endocardium (inner lining 
membrane of the heart). 

endocrine (én’d6-krin). Applied to or- 
gans whose function it is to secrete in- 
ternally a substance which plays an 
‘important role in metabolism. 

endogenous (én-d6j’é-nds). Originating 
within the organism. 

enzyme (én’zim). A_ substance, fre- 
quently protein in nature, formed in 
living cells which by contact brings 
about chemical changes but does not 
itself become a part of the reaction. 

epithelium (ép'i-thé’li-am). The cover- 
ing of the skin and the mucous mem- 
branes, consisting of cells of various 
forms and arrangement. 

ergosterol (ér-gés’tér-dl). A sterol found 
in plant and in animal tissues which 
on exposure to ultraviolet light is con- 
verted into vitamin Dy. (See sterol.) 

erythrocyte (é-rith’rd-sit). Red blood cor- 
puscle. 

etiology (é'ti-dl’6-ji). The study of the 
causation of a disease. 

exogenous (éks-6j’é-né#s). Originating 
outside the organism. 

extractive (éx-trak’tiv). Any substance 
present in a tissue or in a mixture in 
a small quantity, and requiring to be 
extracted by a special method. 

extrinsic (éks-trin’sik). Coming from, or 
originating from, outside. 


febrile (fé’bril). Pertaining to, or accom- 
panied by, fever. 

ferment (fir’mént). An enzyme, defined 
above. 

flatulence (flat’ii-léns). Distention of the 
intestinal tract with gas or air. 
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gavage (ga'vazh’). Feeding by the stom- 
ach tube. 

geriatrics (jér'i-at’riks). Treatment or the 
study of diseases of old age. 

gestation (jés-ta’shan). Period of fetal 
development. Pregnancy. 

glycemia (gli-sé’mi-d). Presence of an 
abnormally large amount of sugar in 
the blood. 

glyceride (glis’ér-id). A compound 
formed when glycerin and an acid are 
combined. 

glycogen (gli’k6-jén). A carbohydrate, 
similar in composition to starch. In this 
form, carbohydrate is stored temporar- 
ily in the liver and the muscles. 

glycosuria (gli’ko-st’ri-d). Presence of 
sugar in the urine. 


hemeralopia = (hém’ér-a-l6’pi-a). | Day 
blindness; inability to see in a bright 
light. 

hemicellulose (hém’1-sél’i-los). Carbohy- 
drate-like substance in the cell wall of 
plants. Indigestible, but it absorbs 
water, thereby stimulating laxation. 

hemolytic (hé’mé-lit’ik). Pertaining to 
the breaking down of red blood cor- 
puscles. 

hemorrhage (hém/’6-rij). A copious es- 
cape of blood from the vessels; bleed- 
ing. 

hemorrhoid(s) (hém’6-roid). Vascular- 
like tumors of the rectal mucous mem- 
brane. 

hepatic (hé-pat’ik). Pertaining to the 
liver. 

histamine (his’td-mén). A nitrogenous 
substance in the body found wherever 
tissues are damaged. A stimulator of 
the autonomic system and used to 
stimulate gastric secretion. 

hormone (h6dr’mén). A chemical sub- 
stance which is produced in an organ 
and transported to another organ, 
where it produces a specific effect. 

hydrolysate (hi-drdl’7-sat). A product of 
hydrolysis. Often applied to protein. 

hydrolysis (hi-drdl’7-sis). A chemical re- 
action in which a compound is broken 
down with the absorption of water 
and the formation of a new compound. 
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hyperchlorhydria — (hi’pér-klor-hi’dri-a). 
Excessive secretion of hydrochloric acid 
in the stomach. 

hyperlipemia (hi'pér-li-pé’mi-a). Excess 
of fat or lipoids in the blood. 

hyperthermia (hi'pér-thir’mi-a). Fever. 

hypertrophic (hi'pér-trof’ik). Pertaining 
to an enlargement or overgrowth of an 
organ or part due to a diseased condi- 
tion. 

hypochlorhydria (hi’pé-klér-hi’dri-a). Di- 
minished secretion of hydrochloric acid 
in the stomach. 

hypophysis (hi-pof’7-sis). Any outgrowth, 
especially referring to the pituitary 
gland. 


icterus (ik’tér-is). Jaundice. 

idiopathic (id’1-6-path’ik). Pertaining to 
an abnormal condition or state of self- 
originated, unrelated cause. 

incipient (in-sip’i-ént). Beginning to 
exist. 

inositol (in-6’si-tdl). A member of the 
vitamin B complex. 

intrinsic (in-trin’sik). Situated entirely 
within; pertaining to itself. 

isotopes (i’so-tops). Two or more chemi- 
cal elements which have the same 
atomic number and identical chemical 
properties, but which differ in atomic 
weight or in the structure of the nu- 
cleus. 

keratinize (kér’d-tin-iz). To become 
horny-like. 

ketogenic (ké'td-jén’ik). Capable of be- 
ing converted into ketone bodies. Keto- 
genic substances in metabolism are the 
fatty acids and certain amino acids. 

ketosis (ké-td’sis). A condition in which 
there is an accumulation in the body 
of the ketone bodies (See acetone bod- 
ies) as a result of incomplete oxidation 
of the fatty acids. 


labile (1’bil). Not fixed; unstable. 

lacteal(s) (1ak’té-dl). Tiny vessels in the 
intestinal wall leading to the lymphatic 
system through which fat is absorbed. 

lavage (lav’ij). The washing out of an 
organ, such as the stomach. 


lecithin (lés’i-thin). A fatlike compound 
in combination with phosphorus. 
Found in animal tissues, especially 
nerve tissue. 

leukemia (li-ké’mi-d). A disease of the 
blood-forming organs, characterized by 
a marked increase of the white cor- 
puscles. 

leukocyte (lu’k6-sit). White blood cor. 
puscles. 

leukopenic (li’k6-pén’ik). Pertaining to 
leukopenia (reduction of leukocytes in 
the blood). 

lipid (lip’id). Fat or fatlike substances. 

lipoid (lip’oid). Fat or fatlike substances. 
Same as lipid. 


macrocyte (mak’r6-sit). 
large red blood corpuscle. 

malignant (md-lig’ndnt). Severe form of 
occurrence, tending to grow worse. 

marasmus (md-raz’méds). Wasting and 
emaciation, especially in infants. 

matrix (ma’triks). The intercellular 
framework of a tissue. 

menadione (mé-na-di’6n). Vitamin K. 

metabolism (mé-tab’6-liz’m). General 
term to designate all chemical changes 
which occur in living matter. These 
changes are of two types—constructive 
and destructive. 

microcyte (mi‘kré-sit). An undersized 
red blood corpuscle. 

mucosa (mu-k6’s@). Mucous membrane 
lining passages and cavities, as in the 
gastro-intestinal tract. 

myocarditis (mi‘6-kar-di’tis). Inflamma- 


Abnormally 





tion of the myocardium (heart 
muscle). 
myosin (mi’6-sin). A protein of muscle 
plasma. 
myxedema (mik’sé-dé’ma). Condition 


due to a deficiency of thyroid secre- 
tion. 


necrosis (né-kro’sis). Death of a circum- 
scribed area of tissue. 

neurasthenia (nu'rds-thé’ni-d). Nervous 
exhaustion characterized by abnormal 
fatigue. 

neurogenic = (nii'ro-jén’ik). Forming 
nerve tissue. Originating in the nervous 
tissue. 
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niacin (ni’d-sin). A member of the vita- 
min B complex, formerly known as 
nicotinic acid. An antipellagra factor. 

nucleoprotein (ni’klé-6-prd’té-in). The 
conjugated protein found in the nuclei 
of cells. 

nyctalopia (nik’td-l6’pi-a). Night blind- 
ness; imperfection of vision at night 
or in a dim light. 


ophthalmia (6f-thal’mi-a). Severe inflam- 
mation of the eye. 

osmotic pressure (6s-mot/’ik). Unbal- 
anced pressure causing the phenomena 
of osmosis (the passage of a solvent 
through a membrane separating solu- 
tions of different concentrations). 

ossification (6s'7-fi-ka’shan). Formation 
of bone or bony substance. 

osteomalacia (6s'té-6-ma-la’shi-a). Soften- 
ing of the bone. 

oxidation (06k’si-da’shan). A chemical 
process by which a substance combines 
with oxygen. In the body the rate of 
oxidation depends upon cell activity, 
not the intake of oxygen. 


pantothenic acid (pan’t6-thén’ik). A 
member of the vitamin B complex. 
parenchyma (pd-réng’ki-ma). The func- 
tional part of an organ as distinguished 
from its framework. 

parenteral (par-én’tér-dl). Not through 
the alimentary canal; i.e., subcutane- 

~ ously or intravenously. 

parturition (par-ti-rish’“n). The act or 
process of giving birth to a child. 

peptone(s) (pép’tén). A protein pro- 
duced by hydrolysis of a native pro- 
tein. (See proteoses.) 

pericarditis (pér'i-kar-di’tis). Inflamma- 
tion of the pericardium (membrane 
surrounding the heart). 

peristalsis (pér'i-stal’sis). The wavelike 
movement by which the alimentary 
tract propels its contents. 

pernicious (pér-nish’d#s). Tending to be 
serious or fatal. 

polycythemia (pol’i-si-thé’mi-d). Excess 
of red corpuscles in the blood. 

polydipsia (pdl'i-dip’si-a). Excessive 
thirst. 


polyphagia (pol’i-fa’ji-d). Excessive hun- 
ger. 

polyuria (p6l'1-0’ri-a). Excessive secretion 
and discharge of urine. 

precursor (pré-kir’sér). A substance 
which is converted into another. 

prognosis (prog-nd’sis). Prospect as to 
recovery from a disease. 

prophylaxis (prd’f7-lak’sis). The preven- 
tion of disease. 

proteinuria (pro’té-i-ni’ri-d). Presence of 
protein in the urine. 

proteolytic (pro’té-6-lit’ik). Effecting the 
digestion of proteins. 

proteose(s) (pro’té-6s). An intermediate 
product of enzymatic hydrolysis of pro- 
tein between protein and peptone. 

protoplasm (pro’to-plaz’m). The essen- 
tial living matter in a cell. The only 
known form of matter in which life is 
manifested. 

provitamin (pr6-vi’td-min). The forerun- 
ner of a vitamin; provitamin A is caro- 
tene. 

psoriasis (s0-ri’d-sis). Skin disease char- 
acterized by formation of scaly red 
patches. 

purine(s) (pa’rén). End products of nu- 
cleated protein digestion. 

putrefaction (pu’tré-fak’sha#n). The de- 
composition of animal matter, espe- 
cially protein, caused by certain kinds 
of bacteria. 

pyelitis ((pi'é-li’tis). Inflammation of the 
kidney and its pelvis. 

pyridoxine (pi-ri-dok’sin). Vitamin Be, a 
member of the vitamin B complex. 


radiography (ra'di-g’rd-fi). Photogra- 
phy with the roentgen rays. The mak- 
ing of x-ray pictures. 

remission (ré-mish’#n). The period of 
abatement of symptoms or the lessen- 
ing of severity of them. 

rennin (rén’in). The milk-curdling en- 
zyme of the gastric juice. 

reticulocyte (ré-tik’t-l6-sit’). A young red 
blood cell. 

retina (rét/i-nd). Innermost and the per- 
ceptive structure of the eye, formed by 
the expansion of the optic nerve. 

riboflavin (ri’bo-fla’vin). Vitamin Ba or 
G; heat-stable factor of B complex. 
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saponification (sd-pon'7-fi-ka’shan). The 
splitting of fat by an alkali, yielding 
glycerol and soap. This may occur dur- 
ing the digestion of fat. 

satiety (sd-ti’é-ti). Fullness or oratiian. 
tion of the appetite. 

sclerosis (sklé-ro’sis). Hardening, a 
chronic thickening of a part due to 
inflammation and disease. 

spasmophilia (spaz'm6-fil’ia). A tend- 
ency to spasm and convulsions. 

spastic (spas’tik). Characterized by 
spasms or convulsions. 

sphincter (sfingk’tér). A ringlike muscle 
which closes a natural opening. 

stasis (sta’sis). A stoppage of the flow of 
blood or other body fluid in any part. 

steatorrhea (sté’d-to-ré’a). Presence of an 
excess of fat in the stools. 

sterol (stér’6l). Fat-soluble substances of 
a complex molecular structure. 

syndrome (sin’drom). A set of symp- 
toms which occur together. 

synthesis (sin’thé-sis). The process of 
building up; union of broken or sepa- 
rated structures. 


tetany (tét’@-ni). A condition character- 
ized by intermittent spasms, muscle 
twitchings and cramps usually involv- 
ing the extremities; most frequent in 
the young. 

thiamine (thi/am-in). Vitamin B1. Anti- 
neuritic factor. 

thiochrome (thi’6-kr6m). The yellow 
coloring matter of yeast. It may be 
prepared by oxidizing thiamine. 


tocopherol (t6-kof’ér-6l). An alcohol-like 
substance which has the properties of 
vitamin E. 

trauma (tro’md@). An injury or a wound, 

trichinosis (trik’i-nd’sis). A disease due 
to infection with trichinae—parasites 
found in raw pork. 

ultraviolet light (ul'trd-vi’6-lét). Rays of 
shorter wavelength than visible light. 
Sunlight is the natural source, but it 
may be derived from various kinds of 
electrical devices. 

urea (i-ré’a). The chief nitrogenous end 
product of protein metabolism in the 
body. 

uremia (i-ré’mi-d). Toxic condition pro- 
duced by the presence of urinary con- 
stituents (waste products) in the blood. 

urobilinogen (i'r6-bi-lin’6-jén). An ex- 
cretory product in the urine derived 
from one of the bile pigments. Bile 
pigments are derived from degenerated 


hemoglobin. 
urticaria (dr'ti-ka’ri-a). Hives, nettle 
rash. 


vascular (vas’ku-lér). Pertaining to or 
full of vessels. 

viosterol (vi-ds’tér-6l). A solution of ir- 
radiated ergosterol in oil, vitamin De. 


xerophthalmia (zé'rdf-thal’/mi-d). A dry 
and lusterless condition of the eyes re- 
sulting from a vitamin A deficiency. 


VV NNN NN Ned NNN 


Index 


Numerals in roman type (123) refer to the text. Italic numerals (123) indicate illustrations 
and legends on the page to which reference is made. 


Absorption of food, 119 
selective, 120 
Acetone, 32 
Achlorhydria, 296-297 
Achylia gastrica, 296-297 
treatment, dietary, 297 
Acid, aceto-acetic, 32 
test results, Plate IV, 668 
amino. See Amino acid. 
ascorbic. See Ascorbic acid. 
-ash menu, 356 
-base balance, maintenance of, 68-69 
in therapeutic diets, 223 
reaction of foods, 69 
benzoic, derivative, 101 
beta-oxybutyric, 32 
fatty. See Fatty acid. 
folic. See Folic acid. 
hydrochloric, gastric, 116 
deficiency, 297, 298 
excessive, 295 
loss of, 377 
supplementary, 297 
lactic, milk supplement, 187 
nicotinic, 74, 97-99. See also Niacin. 
pantothenic. See Pantothenic acid. 
para-aminobenzoic, 74, 101 
on teeth, action of, 268 
uric, production of, 373 
Acidity, of body, 69 
degree of, in foods, Table 5, 645 
gastric, diet production of, 367 
listing, 117 
in ulcers, 300-301 
Acidosis, 69 
cause of, 29 
Acne rosacea, 339-340 
vulgaris, 339 
Acrodynia, 100 
Activity, caloric consumption of, 49-51 
muscular, energy expenditure, 49-51 
Addison's disease, 371-372 
Adults, aging, diets, unsatisfactory, in, 214 
chart, 215 


Adults, aging—(Continued) 
vitamin requirements, 214-216 
definition of, 209 
nervous strain of, 213 
nutrition, indiscretions, 212 
problem, 209-210, 211 
obesity in, 231, 23] 
rickets in, 266-267 
weight control, 212-213 
Adulteration of foods, 167 
milk, 162 
Advertising, food, misleading, 216-217 
Agar-agar, 26 
laxative action, 112, 309-310 
Agate in pots, cooking, 152 
Age, effect on metabolism, 48 
Aged, vs. aging, 210 
food planning for, 135 
Aging, activity extension, 212-213 
food habits of, 213-214 
chart, 215 
process of, 210-211 
Agranulocytosis, 363 
Albumin in urine, 250 
Alcohol, indigestion from, 294 
Alkali for ulcers, peptic, 301, 303 
Alkalinity, of body, 69 
degree of, in foods, Table 5, 645 
Alkalosis, 69 
tetany from, 377 
Allergens, classification of, 329 
Allergy, breads for, 556 
desserts for, 471 
and food, 331 
heredity factor, 330, 330-331 
infant, 188 
manifestations of, 329-331 
factors affecting, 336 
patient’s education, 337 
prognosis, 336-337 
tests, blood, 333 
diet, elimination, 333, 334-335 
skin, 332-333, 332 
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Allergy—( Continued ) Animals—(Conznued) 
treatment, 335 slaughter inspection, 167-168 
diet-restriction, 335-336 vitamin feeding tests, 73-76 
Aluminum, in body, 68 : Anorexia, 92 
hydroxide gel, 301 Antiperistalsis, definition of, 121 
in pots, cooking, 152 Appetite, in illness, 229 
Amino acid(s), classification of, 36 stimulation of, 237 
complete, metabolism outline, 42 Apple, baked, 437 
definition, 73 therapy for diarrhea, 388 
essential, list of, 36 Armenian dietary habits, 148-149 
function of, 35-36, 37-38 Arsenic, in body, 68 
incomplete metabolism outline, 42 illness from, 152 
liver action on, 320 Arteriosclerosis, 346 
nonessential, list of, 36 dietary treatment, 346-348 
recognition of, 8 Artery, hardening of, 346 
sulfur factor, 66 Arthritis, 364 
Amylases, 114 dietary treatment, 364-365 
Amylopsin, 117-118 gouty, 373 
Anemia, 358-359 osteo-, 365 
adolescent, 62, 359 Ascorbic acid, 75, 87-90 
with arthritis, 364 allowance, recommended, 126 
cause of, 60, 61-62 assay methods, 88 
in children, 205-206 caries prevention, 268 
hemorrhagic, 359 chemistry, 87-88 
dietary treatment for, 360 consumption, 15-years, 19 
with lead poisoning, 366 deficiencies, 261, 262-263 
macrocytic, 103 Plate I, 262 
microcytic, 100 treatment, 263 
nutritional, 269, 359-360 food composition table, Table 2, 634-637 
diet for, 362-363 in foods, Table 1, 579-633 
dietary treatment, 360 in fruits, 443 
summary of, 273 in milk, 419 
pernicious, 360-361 physiologic significance, 87 
diet for, 362 requirements, 88-89 
dietary treatment, 361-362 pregnancy, 175 
preoperative, 379 in tuberculosis, 245 
in sprue, 315 sources, 89-90 
vitamin C, in, 87 chart, 90 
Anesthesia, liver damage by, 379 stability of, 89-90 
toxicity of, 380 storage of, 87 
Animals, carbohydrate breakdown of, 23 summary, 104 
diseases passed to man, 153-154 therapeutic, 223, 263 
experimentation, 9 for allergy, 336 
with amino acids, 36, 38 units of, 88 
vitamin B complex, 102 in vegetables, cooking loss of, 513 
origin (foods), calcium, 58 Ash residue from foods, 68-69 
iron, 62 Asthma, treatment, 336 
niacin, 98 Avidin, 100-101 
phosphorus, 59 Avitaminosis, definition, 77 
protein, 39 : 
vitamin A, 78 Babylonia, nutrition in, 7 
Bi, 94 Bacillus coli, 356 
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Bacon, Roger, remarks on aging, 210 
Bacteria, count, milk, pasteurized, 160 
certified, 162 
in food concentration factor, 164 
frozen, 155-156 
loss from, 154 
in milk, 159-160, 160-161 
staphylococcal, 153 
on vegetable, washed, 165 
Bakery foods, sanitation of, 162-163, 163 
Baking powder, 551 
Baking soda, vegetable cooking, 519 
Bananas, 445 
breads, 557 
storage of, 155 | 
therapy for diarrhea, 388 
Barium sulfate, use of, 293-294 
Barley, as cereal, 432 
Base-forming compounds, 377 
Basedow’s disease, 371 
“Basic Seven” food chart, 16, 17 
Batters, 541 
Beans, dishes, recipes, 563 
string, storage of, 155 
Beef, 480 
cuts of, 482, 482 
inspection stamp on, 168 


Benedict qualitative test for sugar in urine, 


666 
results, Plate IV, 668 
Benzedrine, 232 
Beriberi, 91-92, 256-257 
atrophic, 258 
edematous, 258 
summary of, 272 
treatment, 257-259 
Berries, 443 
Beverages, 401-416 
alcoholic, 407 
chart, 408 
table of composition of, 408 
cold, 406 
diabetic, 416 
milk and egg, 410 
recipes for, 407-416 
soft, chart, 420 
Bile, role of, 319, 320 
summary of, 118 
Biliousness, 321 
Bio-assay, definition of, 9 
Biotin, 100-101 
chemistry, 101 
in foods, Table 1, 579-633 


Biotin—(Continued) 
physiologic significance, 100-101 
summary, 105 
Bird’s-eye process, 155 
Biscuits, 553 
Bisques, 537 
Blacktongue, 97, 99, 259 
Blindness, glare, 252-253, 252-253 
summary of, 272 
treatment, 253-254 
night, 78-79, 252-253, 252-254 
summary, 272 
treatment, 253-254 
twilight, 261 
Blood, alkalinity of, 69 
-building foods, 362-363 
coagulated, for food, 150 
cobalt effect on, 67 
constituents, 651-652, Table 10 
diseases, agranulocytosis, 363 
anemias, 358-362 
diet for, 362-363 
dietary treatment for, 362-363 
generalities, 358 
leukemia, 363 
donors, diet for, 362-363 
fatty acids in, 280-281 
function of, 358 
iron in, 60 
minerals in, 66 
occult, in stools, 298 
portage of amino acids, 37-38 
of fat, 32 
pressure, average for men, 346 
prothrombin level, 86 
regeneration, 361 
sodium reduction in, 372 
sugar in, 24 
function, 29 
level, abnormal, 279 
insulin comparison graph, 286 
normal, 278-279 ‘ 
low, 370 | 
test, 277 
tests for allergy, 333 
transfusion, as food, 228 
postoperative, 385 
vitamin K effect on, 269 
water content of, 108-109 
Board of Health, local, food inspection, 169 
Body, fiber in, outline, 111 
mineral content, 54 


| 
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Cake, cream-filled, spoilage of, 162 


Body—( Continued) 
water, relation to, 107-109 
chart, 108 
Boiled dressing, 527 
Boiling as food preservative, 156-157 
Bone(s), decalcification of, 266-267 
recalcification of, 82, 83 
Borscht, 146 
Bottles, formula, 189 
sterilization of, 192 
Botulism, 157-158 
organism of, 158 
transmission of, 154 
Bouillon, 498, 534 
Bowel movement, frequency of, 308-309 
Bran, in bread, 542 
for constipation, 309 
of grain kernel, 434 
muffins, 552, 556 
Bread(s), 541 
effect of milk, 546 
infant feeding of, 196 
muffins, 552, 556 
quick, 551 
sanitation for, 162-163, 163 
standards, chart, 544 
Breakfast. See Diet, Meals and Menu. 
test, Ewald-Boas, 293 
Breast, feeding, 182-184 
Bright’s disease, degenerative, 353 
Bromine, in body, 68 
Broths, clam, 535 
meat, 497 
Brucellosis, food transmission of, 153-154 


Bruise from vitamin A deficiency, Plate I, 


262 
Buckwheat, breads, 558 
as cereal, 433 


Bureau of Human Nutrition and Home 


Economics, chart by, 17 
Burns, diet for, 385 
“Burping,” of infants, 387 
Butter, 427 

flavored, vegetables, 520 

preservation of, 162 

storage of, 155 

vitamin A in, 426 
Butterfat in ice cream, 162 
Buttermilk, use of, 245 


Cabbage, in salads, 525 
Cadmium, in pots, dangers of, 152 
Caffeine, in coffee, 402 


recipes, 559, 567 


Calciferol, 75, 80-84. See also Vitamin D 


summary, 104 


Calcium, allowance, recommended, 126 


in body, 54-55 
consumption, 15-years, 19 
deficiency, 56 

during pregnancy, 177 
function of, 55 
requirements, 55-57 

girls and boys, 207 

lactation, 57 

pregnancy, 174 

summary, 70 

in foods, 58-59, 377 
basic pattern, 63 
chart, 58 

in meats, 485 

in Mexican diet, 149 

in milk, 419 

pantothenate, 75 

in therapeutic diets, 223 

therapy for lead poisoning, 366 

utilization, 376 


Calculi, urinary, 355 


diet, acid-ash, 355-356 
dietary treatment, 355 
vitamin A in, 256 


Calorie(s), allowances, recommended, 126 


in cereals, 434 

in cheese, 474 

consumption, in activity, 49 
15-years, 19 
increasing of, 237-238 

after deficiency, 251 

reduction of, 213-214 
therapeutic, 222 

content, infant food, 191-192 
of milk, human, 178 

in eggs, 454 

in fish, 503 

food composition table, Table 2, 634-637 

in foods, Table 1, 578-633 

of fruits, 445 

measurement of, 45 

in meats, 485 

in milk, 419 

in nuts, 451 

vs. protein, 250 

reduction in heart disease, 342-343 

requirement, after burns, 385 
in cirrhosis, 323 
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Calorie(s)—( Continued) Carbohydrates—(Continued) 
requirement—( Continued) requirement, preoperative, 379 
diabetic, 281, 282 in tuberculosis, 245, 246 
in fever, 240 typhoid, 242 
in hyperinsulinism, 371 storage in liver, 320 
in hyperthyroidism, 371 sugars, 22-24 
infant, 188-189 surplus storage, 29 
during lactation, 49, 178-179 synthesis, chart, 28 
for nurses, 50-51 in therapeutic diets, 222 
reducing diets, 233-234 tolerance in diabetes mellitus, 277-278 
in tuberculosis, 244, 246 Carbon, in carbohydrates, 27 
typhoid, 242, 243 Carbon dioxide, food preservation, 155 
for underweight, 237 in water, 110-111 
for workmen, 50-51 Cardiac diseases, classification and etiology, 
in shellfish, 503 341-342 
in soft drinks, 420 treatment, dietary, 342 
unit measures and weights of foods, Table Caries, dental, fluorine control, 67 
3, 639-642 incidence and etiology, 267 
in vegetables, 514 in children, 205 
Calorimeter, bomb (food), 45-46, 45 prenatal diet effect on, 174 
human, 46 summary of, 272 
Calorimetry, direct, 45-46 Carotene, alpha, 79 
forecast of, 220 beta, 79 
indirect, 46 classifications, 79 
Cancer of stomach, 298 conversion, 101, 320 
dietary adaptations, 298-299 gamma, 79 
following ulcers, 300 sources, 80 
Canning, commercial, 157 summary, 104 
home, dangers of, 157-158 in vegetables, cooking loss of, 513 
Capons, 483 Carrots, in salads, 525 
Carbohydrates, breakdown, chart, 28 storage of, 155 


in cheese, 474 
content, foods, Tables 1 and 2, 590-637 
of fruits, Table 6, 646-647 
infant food, 191-192 
of vegetables, Tables 6 and 7, 646-648 
description of, 22 
digestion, diagram of, 119 
distribution for diabetics, 282 
and fats, 30 
fiber, 26 
food composition table, Table 2, 634-637 
in foods, Table 1, 578-633 
insulin effect on, 285 
metabolism of, 27-28 
disturbance, 370 
mechanism of, 279-280 


Cauliflower, storage of, 155 
Caviar, 502 
Celery, in salads, 525 
Celiac disease, classical, in children, 389-391 
Cell(s), dynamic equilibrium of, 123 
metabolism, 123 
Cellulose, 26 
digestibility of, 112 
and digestion, 122 
function in body, 111-112 
raw, over consumption of, 217 
Cereals, 431-442, 432, 437 
for anemias, 363 
beverages from, as coffee substitutes, 404 
breakfast, 436 
composition of, 433 


in nutrition, human, 26-27 chart, 435 

in nuts, 451 digestibility of, 435 
physiologic process of, 278-280 fiber in, 112 
polysaccharides, 24-26, 25 food value of, 434 
in reducing diets, 233 hot, 438 
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Cereals—( Continued) 
infant feeding, 195-196 
in grits, 436 
history of, 431 
iron in, 61 
Italian, 148 
in menu, 436 
porridge-type, 438 
preparation of, 438 
protein in, 41 
ready-to-eat, 436 
recipes of, 439-442 
types of, 432 
vitamin Bi in, 95 
Cheese, 473-478 
ancient evaluation of, 8 
composition of, 474 
cookery principles for, 476 
digestibility of, 475 
food value of, 475 
in menus, 476 
nutrition compared with milk, 362 
preservation of, 162 
production of, 473 
recipes for, 476 
soufflé, 477 
texture, 475 
types of, 473 
Cheilosis, 95 
cause, 261 
Chemical, preservatives, 155, 159 
tests for pasteurization, 160-161 
Chicago children, nutritive survey, 206 
Chick antidermatitis factor, 99 
Chicken, 483 
sizes of, 483 
Child(ren), healthy, 203 
celiac disease, 389-391 
colic in, 387 
constipation in, 389 
diabetes mellitus in, 288-289, 391-392 
diarrhea in, 388-389 
dietary allowances, 126-127, 129 
diets for, 198-208 
infants, 182-196. See Formula, infants, 
ketogenic, 368 
preschool, 198-202 
outline, 200 
school, elementary, problems, 202-206 
high, nutrition of, 206-207 
dysentery in, 388-389 
edema, hunger, in, 251 
epilepsy in, 391 


Child (ren)—( Continued) 
flatulence in, 387 
infections in, 391 
malnutrition in, 52, 387 
nutritional deficiencies, outline, 271 
obesity in, 231, 387-388 
pancreatic insufficiency, 391 
regurgitation in, 386-387 
requirements, for calcium, 57-58 
protein, 185-187 
vitamin C, 89 
D, 82-83 
sensitivity development, 337 
starch intolerance, 390-391 
diet for, 390-391 
vitamin deficiencies in, 204-206 
vomiting in, 386-387 
Chili, Mexican use of, 149 
con carne, 149 
Chinese dietary habits, 149-150 
Chlorine, in body, summary, 70 
in water, 110 
Chlorosis, 62, 359 
Chocolate, 406 
Cholecystitis, 324 
Cholecystokinin hormone, function of, 320 
Cholesterol, in foods, 327 
relation to body, 324 
in gallstones, 324 
Choline, 75, 101 
Chowders, 536 
Chyme, 116-117 
Cider, illness from, 152 
Cirrhosis, 322 
diet for, 323-324, 325-326 
dietary treatment, 322-323 
Citrin, 103 
Clams, 504 
dangers of, 163 
Clostridium (Bacillus) botulinus, 158 
Cobalt in body, 67 
Cocoa, 401, 406 
preparations of, 406, 409 
Coffee, 401, 402-404 
brewing of, 404 
cereal substitutes for, 404 
decaffeinated, 402 
preparation of, 403, 407 
substitutes for, 404 
tannin in, 402 
Cold, common, vitamin A in, 256 
Colic in children, 387 





Colitis, gravis, 316 
diet for, 316-317 
mucous, 316 
simple, 315-316 
dietary treatment, 316 
ulcerative, 316 
diet for, 316-317 
Colon, inflammation of, 315-316 
operation, diet after, 381-382 
water balance in, 121 
Coma, diabetic, 287 
treatment, 287 
Committee on Food Habits, 9 
Confections, sanitation of, 162-163 
Conjunctivitis, summary of, 272 
Consommé, 498, 534, 536 
jellied, 499 
Constipation, atonic, 308-309, 311 
in arthritis, 365 
diet for, 310-311 
dietary treatment, 309-311 
cause of, 122 
in children, 389 
chronic, relief of, 214 
fiber and, 112-113 
spastic, 311, 311 
dietary treatment, 311-312 
Contactants, allergy to, 329 
Cookers, pressure, 157 
misuse of, 165 
Cookery, effect on, fats, 32 
proteins, 41-42 
starch, 25,25 
vitamin A, 80 
Bi, 95 
C, 89-90 
as food preservative, 156-157 
meat, chart, 486-487 
pressure, food preservative, 156-157 
sickroom, early, 11 
terms used in, 400 
vegetables, 517 
Cookies, recipes, 559, 567 
Copper, in body, summary, 70 
dietary allowances, 127 
Corn, breads, 558 
as cereal, 433 
storage of, 155 
zein, protein quality of, 37 
Cornea, infection of, 255 
Corpuscles, function of, 358 
Cottage cheese, 474 
Cows, for certified milk, 161-162 


Crabs, 505 
Crawfish, 505 
Cream, fat content of, 420 
Crustaceans, 502 
Cryptoxanthin, 79 
Cucumbers, in salads, 525 
storage of, 155 
Custards, 462 
adult food needs in, 463 
Cyanide, illness from, 153 
Cycle, estrus, interference with, 77-78 
Cystitis, 356 


DDT, cautions for use, 152 
Deaminization, 38 
Decay, dental, nutritional factor, 267-268 
Deficiencies, preoperative, 379 
Deficiency diseases. See Diseases, deficiency. 
vitamin, definition, 77 
Degeneration, testicular, 77-78 
Dehydration, 110 
in heart disease, 345 
preoperative, 378 
Dermatitis, 338 
Dermatology, research needs, 339-340 
Desensitization, 335 
Desoxycorticosterone acetate, 372 
Desserts, 460-472 
fruit snow, 467 
functions of, 460 
recipes for, 461-471 
serving rules for, 461 
Detroit, food handlers in, 164 
Dextrins, 25-26 
Dextrose, 22 
Diabetes, naming of, 220 
desserts for, 471 
mellitus, administration of insulin, 668 
causes, 276 
in children, 288-289, 391-392 
diet for, 282-285 
emergencies of, 287-288 
introduction, 275 
patient’s education, 290 
postoperative care, 288 
pregnancy in, 289-290 
preoperative cautions, 379 
procedures, 666-669 
prognosis charts, 289, 290 
surgery in, 287-288 
symptoms, 276 
tests, blood, 277 
dietary, 277-278, 278 
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Diabetes—( Continued) 
symptoms—( Continued) 
tests—( Continued ) 
for sugar and diacetic acid in urife, 
666-668 
urine, 276-277 
therapy, diet, 281-284 
insulin, administration, 286-287 
for children, 288 
crystalline zinc, 285 
globin, 286 
protamine zinc, 285-286 
reactions, 287 
Diacetic acid, in urine, test for, 666 
Diarrhea, 312-313 
cause of, 122 
in children, 388-389 
dietary treatment, 313-315 
fatty, hypocalcemia in, 376 
Diastase, 23 
Dichlorophenolindophenol, 88 
Diet(s). See also Dietary treatment, Meals 
and Menu. 
acid-ash, for urinary calculi, 355-356 
for ambulatory patient, 223-224, 226-227 
analysis, food composition table, Table 2, 
634-637 
Anderson’s, 306 
for anemia, nutritional, 362-363 
pernicious, 362 
basic pattern, 1-day, 16 
7 foods chart, 17 
bland, for gastritis, 295-296 
modified, 297 
for blood donors, 362-363 
for burns, 385 
for cirrhosis, 323-324, 325-326 
Coleman, 302 
for colitis, ulcerative, 316-317 
convalescent, 224-226, 226-227 
for diabetes mellitus, 282-283, 284 
calculation for, 283-285 
for children, 288 
postoperative, 288 
prescriptions, 281-282, 283 
in surgery, 288 
for diarrhea, 313-314 
inadequacy of, 314 
dry, for heartburn, 296 
elimination, for allergy, 333-335 
for epilepsy, 367-368 
fads in, 217 


Diet (s)—(Continued) 
family, expensive, 138-139 
low-cost, 138-139, 141 
moderate-cost, 138-140 
in gallbladder disease, 327 
for hemorrhoids, 312 
high-caloric, 238 
modified, 371 
high-carbohydrate, 282 
high-cellulose, 310 
high-fiber and vitamin for constipation, 
310 
high-protein for nephrosis, 354 
high-residue, 310 
high-roughage, 310 
hospital, 227 
foods allowed, 226 
full, 223-224, 226-227 
house, 223-224, 226-227 
light, 224-226, 226-227 
liquid, 226-228 
psychologic factor, 228-229 
regular, 223-224, 226-227 
soft, 226-227 
supplements to, 228 
industrial, effect of, 15 
interval treatment, 375 
for intestinal obstruction, 312 
Kempner rice, 347 
ketogenic, 367-368 
for child, 368 
use in kidney infection, 356 
lactation, comparison of rats, 179 
light, 224-226, 226-227 
liquid, 226-228 
clear, 381 
for gastritis, 298 
nonresidue, 381 
for typhoid, 243-244 
in longevity, 3-4 
low-caloric, 234-236 
low-residue, for diarrhea, 314-315 
low-roughage, preoperative, 379 
low-sodium, 343-344 
for nephritis, 352-353 
neutral, for heart disease, 344-345 
initial (salt-free), 345 
nonirritating, chemically, 302 
mechanically, 302 
normal, pattern, 16-17, 17 
calcium and iron, 63 
mineral allowance, summary, 70 
postoperative return, 381 
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Diet (s)—( Continued) 
normal—( Continued) 
sedentary, 40 
pellagra-producing, 260-261 
postoperative, 380-385 
diabetic, 288 
for mouth and throat, 383 
prenatal, effect of, 15 
rating diagram, 173 
preoperative, 378-380 
purée, 306 
purine-free, 375-376 
raw-food, 217 
reducing, 234-236 
compared with basic, 235 
rice, 347 
salt-poor, 343-344 
Schmidt, modified, for diarrhea, 313 
in schools, 15, 16 
semiliquid, for cirrhosis, 325 
Sippy, for ulcers, 302-303 
modified, ‘303 
soft, 226-227 
for typhoid, 243-244 
solid, for cirrhosis, 326 
standard, for cirrhosis, 325-326 
starch-free, for child, 390-391 
test, Schmidt, 313 
therapeutic, basic, 16, 225 
generalities, 221 
hospital, emergency, 228 
foods allowed, 226 
full, 223-224, 227 
. light, 224-226, 227 
liquid, 226-228 
soft, 226, 227 
supplements, 228 
modifications of normal, 222-223 
objectives of, 221-222 
for tube feeding, 383-385 
for tuberculosis, 246-247 
for typhoid, characteristics of, 242-243 
typical, 243-244 
for ulcers, peptic, 301-303 
convalescent, 303-305 
for underweight, 237-238 
unsatisfactory, in adults, 214 
chart, 215 
wartime, effect of, 15 
Dietary, allowances recommended, 126-127 
interpretation of, 129-130 
control of weight, 232-234 
fads, 217 


Dietary—( Continued) 
habits, Armenian, 148-149 
Chinese, 148-149 
foreign, problems of, 142-144 
Greek, 148-149 
Hungarian, 148 
Italian, 147-148 
Jewish, 144-147 
Mexican, 149 
Negro, 150 
Polish, 148 
Portuguese, 149 
Puerto Rican, 150 
Slavic, 148 
Turkish, 148-149, 245 
needs, estimation of, 125-128 
pattern, applied to therapeutic diets, 225 
basic, 16 
calcium, 63 
chart for, 17 
children, 1 to 6 yrs., 200 
iron, 63 
for lactation, 179-180 
pregnancy, 176 
protein, 40 
reducing diet, compared with, 235 
studies in schools, 205-206 
survey, 13-14 
tests, diabetes mellitus, 277-278, 278-279 
treatment. See also Diets. 
achlorhydria, 297 
achylia gastrica, 297 
allergy, 335-336 
anemia, hemorrhagic, 360 
nutritional, 360 
arteriosclerosis, 346-348 
arthritis, 364-365 
beriberi, 257-259 
blindness, night, 253-254 
celiac disease, 390 
cirrhosis, 322-324 
colitis, 316-317 
colon postoperative, 381-382 
constipation, 309-312 
diarrhea, 313-315 
edema, 343, 344-345, 347 
epilepsy, 367 
fever, 240-241 
gastritis, 295-296, 298 
goiter, endemic, 64-66, 269, 270 
gout, 374-375 
heartburn, 296 
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Dietary—( Continued ) 
treatment—( Continued ) 
heart disease, 342-343 
hepatitis, 322-324 
hyperchlorhydria, 295-296 
hypertension, 346-348 
hyperthyroidism, 371 
hypochlorhydria, 297 
hypoglycemia, spontaneous, 370- 371 
lead poisoning, 366 
Méniére’s syndrome, 369 
nephritis, acute, 352 
chronic, 352-353 
nephrosis, 353-354 
objectives, 221-222 
pancreatic insufficiency, 391 
postoperative, gastro-intestinal, 381, 382- 
383 
responsibility in, 11 
rickets, 82-83, 266 
scurvy, 263 
sprue, 315 
starvation, 251-252 
tetany with hypocalcemia, 376-377 
tuberculosis, 242-243 
typhoid, 242-244 
ulcers, 301-305 
uremia, 354-355 
urinary calculi, 355 
vascular diseases, 346-348 
xerophthalmia, 255 
Dietetics, development of, 10-11 
Dietitian, definition of, 4, 114 
Digestibility, definition of, 122 
of foods, coefficients of, 123 
vegetables, 516 
Digestion, and cellulose, 122 
of cellulose, 26 
diagram of, 119 
disturbed, causes, 294-295 
factors affecting, 122 
of fat, 31-32 
of food, passage of, 121 
in intestine, small, 116-119 
of starch, 24-25, 25, 26, 27 
action, 23 
in stomach, 115-116 
summary of juices, 118 
Dinitrophenol, 232 
Dinner. See Diet, Meals or Menu. 
Disaccharides, 23-24, 114 
Diseases, deficiency, anemia, nutritional, 269 


beriberi, 256-257, 258 


Diseases—( Continued) 
deficiency—( Continued) 
beriberi—( Continued) 
treatment, 257-259 
blindness, glare, 252-253, 252-253 
treatment, 253-254 
night, 252-253, 252-254 
treatment, 253-254 
caries, dental, 267-268 
diagnosis, early, 271-273 
outline, 271 
edema, nutritional, 249-251 
treatment, 251-252 
general concepts of, 248-249 
goiter, endemic, 64-66, 269, 273 
hemorrhagic, of infants, 268-269 
osteomalacia, 266-267 
pellagra, 259-260, 260 
treatment, 260-261 
protein, 249-251 
treatment, 251-252 
and related conditions, 249 
riboflavin, 261-262 
rickets, 263-266, 264-265 
treatment, 82-84, 266 
scurvy, 261, 262-263 
treatment, 263 
starvation, 249-251 
treatment, 251-252 
summary of, 272-273 
vitamin A, 78-79, 252-256, 252-257 
Bi, 256-259 
xerophthalmia, 254-255, 255 
treatment, 255 
xerosis, 254 
food-borne, 153-154 
foot-and-mouth, 153-154 
Dishes, koshering of, 146 
Disney, Walt, 16 
Diverticulitis, 317 
Diverticulosis, 317 
Doughs, 541 
Dressings, salad, 527 
vegetables, 520 
Drink, soft, adult food needs in, 420 
chart, 420 
Drugs and weight, 232 
Drying, as food preservative, 158-159 
Ducks, 483 
Duodenum operation, 
382-383 
Dutch children, rehabilitation of, 251 


diet schedule after, 


Dysentery, bacillary, 313 

in children, 388-389 

food transmission of, 153-154 
Dyspepsia, causes, 294-295 


Ear, tophi on, 374 
Eating, improper, indigestion from, 294 
pain after, 301 
Eczema, 338 
infantile, 338 
Edema, in arthritis, 365 
hunger, 249-251 
hypoproteinemia, summary, 272 
in hypertension, 346 
with kidney disease, 352, 353 
nutritional, 249-251 
treatment, 251-252 
preoperative, 379 
treatment, dietary, 343, 344-347 
water consumption in, 344-345, 347 
Education for nutrition, 216 
Eggs, 453-459 
for anemias, 362 
in beverages, 410 
composition of, 454 
in desserts, 462 
digestibility, 247, 454 
of fish, 502 
food value of, 453 
in menu, 454 
poached, 455 
cheese sauce, 456 
preparation of, 456 
preservation of, 155 
“preserved,” 150 
recipes for, 547 
sensitivity to, 337 
temperatures of, critical, 457 
whites, desensitization to, 335 
infant sensitivity to, 194 
yolk, infant feeding, 194 
Eggnogs, 410, 414, 416 
Egypt, ancient, nutrition in, 7 
Elements, trace, in body, 67-68 
toxic, 68 
Elimination of minerals, 70 
Endocarditis, bacterial, subacute, fever type, 
239 
Endosperm, of grain kernel, 434 
Energy, description of, 44 
expenditure, 46, 49 
source in diabetes, 280-281 
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England, nutrition in school, 15 
wartime nutrition, 6 
Enrichment program, effect of, 18-19 
Enterogastrone, 301 
Enzymes, digestion and, 114-115 
digestive, absence of, 297 
summary of, 118 
gastric, 115-116 
of intestine, 118-119 
in milk, 160-161 
oralyellS 
pancreatic, 117-118 
Epilepsy, 366-367 
in children, 391 
diet for, 367-368 
dietary treatment, 367 
Erepsin, 118 
Erythrocytes, function of, 358 
Equilibrium, nitrogen, maintenance of, 36 
Ewald-Boas test breakfast, 293 
Exercise, for constipation, 311 
and weight, 232 
Experiments. See Research. 
Extract, cortical, 372 
Eye, lens, injury, drug, 232 
Eyestrain, nutritional cause, 261 


Fads, foods, 216-218 
Family, food allowances for, 138-139 
meal planning, 135-137 
economy hints, 141 
market order, 140 
F.A.O., objectives of, 5-6 
Fast of Esther, dietary restrictions, 146 
Fasting, prolonged, metabolic effect, 52 
Fatigue, heat, 66 
indigestion from, 294-295 
Fats, 425-428 
body, oxidation of, 280-281 
in butter, 427 
in cheese, 474 
classification of, 425 
in cocoa and chocolate, 406 
constipation aid, 310 
consumption, excessive, 294 
content (%) of foods, 327-328 
infant food, 191-192 
cooking, effect on, 32 
description of, 30 
diet importance, 31, 33 
dietary allowances, 127 
digestion of, 31-32 
diagram of, 119 
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Fats—(Continued) 
enzyme for, 114 
in fish, 503 
food composition table, Table 2, 634-637 
in foods, Table 1, 578-633 
hardness of, 30 
digestibility of, 32 
metabolism of, 32-33 
faulty, 339 
in nuts, 451 
per capita consumption of, chart, 427 
production, 29 
related substances, 30-31 
requirements, 127 
for anemias, 363 
in cirrhosis, 323 
in typhoid, 242 
in shellfish, 503 
sources of, 33 
storage of, 32-33 
synthesis of, 23, 24 
in therapeutic diets, 222 
Fatty acids, action of, 29, 30, 32 
in blood and urine, 280-281 
essential, 31 
Feast of Purim, 146 
Feces, formation of, 121 
Feeding, children, preschool, 198-200 
habit establishment, 199-202, 201 
school, elementary, 202-206 
infant, artificial, 185-188 
bottle, 185-188 
breast, 182-184 
food chart, 191-192 
formula, contents, 188-189 
premature, 184 
daily schedule, 186 
schedule, 184 
supplementary, 193-196 
warming, 193 
weaning, 184 
postoperative, procedure, 381 
preoperative, importance of, 379-380 
transgastric, 302 
tube, 383-385 
jejunostomy, 384 
Fermentation, 154 
lactic-acid, 159 
Fetus, calcium, needs of, 177 
metabolic rate of, 48 
skeleton calcification, 57 
Fever, acute, 239, 240-244 


afternoon, regular, 244 


Fever—(Continued) 
chronic, 239, 244-247 
dietary treatment, 240-241 
etiology, 240 
generalities, 239 
rheumatic, 364 
“starvea,” fallacy, 242 
subacute, incidence, 241 
symptoms, 240 
types of, 239-240 
Fiber, classification of, 26 
constipation and, 112-113 
in diet, normal, 309 
in foods, Table 1, 578-633 
therapeutic, 223 
vegetable in body, outline, 111 
indigestibility of, 111-112 
physiologic function, 107, 111-112 
Fish, care of, 506 ; 
composition, chart, 503 
digestibility of, 506 
dishes, recipes, 564 
eggs of, 502 
food value of, 501 
frogs’ legs as, 506 
Jewish restrictions of, 144-147 
in menu, 506 
recipes for, 507 
in salads, 527 
salt-water, 502 
selection of, 506 
shell, 502 
spoilage of, 163 
terrapins as, 505 
turtles as, 505 
vitamin D in, 502 
“Flat sours,” 157 
Flatulence, 317-318 
in children, 387 
Flavor, dried vegetables, 517 
Flavorings, 429 
Florida, children, nutritive survey, 205-20 
Flour, milling, 542 
chart, 543 
white, enriched, and whole-wheat, 545 
Fluid, balance, in fever, 240, 242 
postoperative, 380 
preoperative, 379 
consumption, in cirrhosis, 323 
for fever, 240 
Fluorine, in body, 67, 68 
in water and tooth decay, 268 
Fluoroscopy of stomach, 293 





Index 709 


LL 


Folic acid, 101-103 
for sprue, 315 
for white cells, 363 
Follicles, keratotic, 257 
Folficulosis, 205 
Food(s). See also Nutrition. 
absorption of, 119 
absorption, selective, 120 
acid inhibitory, 302 
adulterated, federal control, 167 
allergy-producing, 331 
allowances, family, weekly, chart, 138-139 
recommended, 126-127 
interpretation of, 129-130 
allowed, in cirrhosis, 323-324 
in colitis, ulcerative, 316 
in constipation, 310 
for diabetics, 282-283 
for diarrhea, 313-314 
in epilepsy, 367 
for gastritis, 296 
heart disease, 343-344 
hospital diets, 226 
reducing diet, 234 
in typhoid, 243 
ulcers, 303-305 
urinary calculi, 355-356 
antiperistalsis of, 121 
ash residue, 68-69 
avoided, in cirrhosis, 323-324 
in colitis, ulcerative, 316-317 
for diabetics, 283 
diarrhea, 313 
in epilepsy, 368 
in flatulence, 318 
for gastritis, 296 
heart disease, 344 
reducing diet, 234 
ulcers, 305 
urinary calculi, 355-356 
blood-building, 362-363 
calcium-rich, 377 
caloric measurement of, 45-46, 45 
canned, deterioration of, 157-158 
changes, in intestine, 121 
in mouth, 115 
chart, ‘Basic Seven,” 16, 17 
combinations, faddist, 217-218 
composition table for dietary analysis, 
Table 2, 634-637 
consumption, survey of, 17-18, 19 
contamination of, 164-166 
cravings in adults, 214 





Food (s)—( Continued) 


cravings—( Continued) 

in pregnancy, 172 
dehydrated, 159 
digestibility, coefficients of, 123 
digestion, factors affecting, 122 

passage of, 121 
disease organisms in, 153-154 
dislikes in childhood, 201, 203 
effect on height, 144 

metabolic rate, 51-52 

vitality, 212-213 
elements, consumption, 15-years, 19 
establishments, license for, 164 
fads, 216-218 
fallacies, 216-218 
fat content (%), 327-328 
flatulence from, 318 
foreign vs. American, 142-144 
fried, digestibility, 32 
frozen, precooking care of, 155-156 
habits, Armenian, 148-149 

changing of, 20-21 

Chinese, 148-149 

good, 199-202, ‘201 

Greek, 148-149 

Hungarian, 148 

Italian, 147-148 

Jewish, 144-147 

Mexican, 149 

Negro, 150 

Polish, 148 

Portuguese, 149 

Puerto Rican, 150 

Slavic, 148 

Turkish. 148-149, 245 
handling, sanitary, 164-166 
high-cholesterol, 327 
100-calorie portions, Table 3, 639-642 
illness due to, 151-154 
improved, effect of, 14-16 
indigestible, 294 
for infants, chart, 191-192 
iron in, per serving, 362 
laxative, for pregnancy, 177 
legislation, federal, 166-169 

state, 164, 169 
metabolic reaction, Table 5, 645 
mineral content, 54 
misbranded, federal standards, 167 
“natural,” 217 
peristalsis of, 121 
poison, chemical, in, 152-153 
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Food (s)—(Continued ) 
in pregnancy, amount, 172 
demands of, 171-172 
during labor, 178 
requirements, calcium, 174 
iodine, 175 
iron, 174-175 
phosphorus, 174 
protein, 173-174 
selection of, 176 
utilization of, 176-178 
vitamins, 175 
protein content, 39-40 
chart, 39 
proximate composition of, Table 1, 578- 
633 
purine content of, 374 
calculation of, 376 
chart, 375-376 
raw, diet, 217 
reaction, acid-base, 69 
satiety value of, 233, 237 
selection, children, 21 
importance of, 213 
service, hygienic, 166 
sodium content, Table 4, 643-644 
sources, arsenic, 68 
biotin, 101 
calcium, 58-59, 63 
chart, 58 
inositol, 101 
iron, 61-63 
chart, 62 
magnesium, 66 
manganese, 68 
niacin, 98-99 
pantothenic acid, 100 
phosphorus, 59-60 
chart, 59 
selenium, 68 
sodium chloride, 66 
sulfur, 67 
vitamins, 76 
A, 78, 80 
chart, 78 
Bi, 93-95 
chart, 94 
Bz, 96-97 
chart, 96 
Be, 100 
C, 89-90, 
chart, 90 
D, 377 


Food (s)—( Continued) 
sources—( Continued ) 
vitamins—( Continued) 
E, 85 
K, 86-87 
spoilage of, 154 
control of, 154-157 
standards, federal, 166-169 
in stomach, acidity and evacuation, 117 
exit from, 116 
storage, cool, 155, 156 
sugars in, 22-24, 28 
tolerance after starvation, 251-252 
vitamins in, Table 1, 579-633 
Food, Drug and Cosmetic Act of 1938, 166- 
169 
Food and Nutrition Board, dietary allow- 
ances of, 126-127 
interpretation of, 129-130 
protein recommendation, 38-39 
work of, 128 
Foot-and-mouth disease, 153-154 
Formula, milk, content, 188-189 
laxative quality of, 389 
procedure, 189-193 
sample mixtures, 190 
Freezing, as food preservative, 155-156 
quick, 155-156 
French dressing, 527 
Frogs’ legs, 506 
Fructose, 22-23 
Fruit(s), 443-450 
in acid-base balance, 445 
for anemias, 363 
ascorbic acid in, 443 
calories of, 445 
carbohydrate content, Table 6, 646-647 
in desserts, 461, 467 
digestibility of, 445 
display of, 166 
dried, washing of, 153 
fiber in, 112 
food value of, 443 
fresh, preparation of, 446-448 
handling, sanitary, 166 
indigestion from, 294 
infant feeding, 196 
juices of, in beverages, 411 
canned, vitamin C in, 444 
in menu, 446 
minerals in, 445 
preservation, boiling of, 156 
recipes for, 448 
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Fruit(s)—( Continued) 
salads, 526 
storage of, 444 
sugars in, 28 
value of, 28 
vitamin A in, 445 
washing of, 152 
Fungi, edible, 512 


Galactose, 23 
Galen, work of, 8 
Gallbladder, diseases of, 324-325 
functions of, 319-321, 320 
Gallstone, formation of, 324 
Game, 494 
Garnishes, 397 
Gas, formation from vegetables, 224 
in stomach or intestines, 317-318 
Gastric, enzymes, 115-116 
juices, 115 
Gastritis, acute, 297 
treatment, 297-298 
causes of, 294-295 
chronic, 298 
treatment, 298 
Geese, 483 
Gelatin, in desserts, 466 
protein quality of, 37 
salads, 527 
for ulcers, bleeding, 306 
Genito-urinary tract, changes, 256 
Gerhardt’s test for diacetic acid in urine, 667 
results, Plate IV, 668 
Germ, of grain kernel, 434 
Glossitis, 259 
Glucose, 22 
burning capacity, 277-278, 278 
formation of, 278-280 
parenteral, postoperative, 380 
protein hydrolysate, sodium chloride and, 
380-381 
sources of, 280 
tolerance, definition of, 277 
Glutathione, 67 
Glycerol, 32 
conversion of, 280 
Glycogen, 28-29 
formation of, 278-280 
loss, preoperative, 379 
storage, 24, 320 
Glycogen-phosphorus, 28 
Goiter, 64-66 
common, summary of, 273 


Goiter—( Continued) 
distribution in U. S., 64, 65 
endemic, cause and treatment, 269 
exophthalmic, 371 
prevention, prenatal, 175 
prophylaxis, 64-65 
simple, cause and treatment, 269 
“Goose-flesh,” 256, 257 
Gout, 365, 373, 373-374 
dietary treatment, 374-375 
Grain, for bread, 542 
cereal, 432 
composition of, 434 
consumption of, 26-27 
kernel structure of, 434 
spoilage prevention, 153 
Graves’ disease, 371 
Greece, ancient, nutrition in, 7-8 
dietary habits, 148-149 
Green sickness, 359 


Ham, 489 
Hand washing, for food, 165-166 
Health, in children, 182-183, 183, 203 
dietary survey of, 13-14 
factors in, 209-210 
nutrition in, 3-7 
programs, community, 18-21 
score card, Table 13, 663-665 
Heartburn treatment, dietary, 296 
Heart diseases, classification and etiology, 
341-342 
treatment, 342 
Heart failure, 341-342 
treatment, dietary, 342-343 
Heat, body, 28-29 
mechanism of, 52-53 
production, 33 
“cramps,” 66 
in fever, 239 
from metabolism, 45 
Height, and average weight, Tables 11 and 
12, 653-662 
effect of food on, 144 
Hemeralopia, 252-253, 252-253 
treatment, 253-254 
Hemicellulose, 26 
function in body, 111-112 
Hemoglobin, 60-61 
function of, 358 
Hemoptysis preventive, 245 
Hemorrhage, petechial, Plate I, 262 
vitamin C, on, 87 
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Hemorrhage—( Continued) 
vitamin K, on, 85-86 
Hemorrhagic disease of infants, summary of, 
eve 
Hemorrhoids, 312 
diet for, 312 
Hepatitis, 321-322 
dietary treatment, 322-323 
Herb teas, 405 
Heredity, factor in allergy, 330, 330-331 
health factor, 209 
Hippocrates, 7-8 
Histamine, test use of, 293 
Hives, 338 
Homogenization, 161 
Honey, 429 
Hormone, cholecystokinin, role of, 320 
sex, female use of, 290 
Hospital diets. See Diets, hospital. 
food supervision in historical, 10-11 
Humidity regulation for food, 155 
Hungarian dietary habits, 148 
Hunger, extreme, 370 
Hydrogen, in body, 54 
in carbohydrates, 27 
Hydrogenization, 33 
Hydrolysis of carbohydrates, outline, 23 
Hyperacidity, 295 
treatment, dietary, 295-296 
Hyperchlorhydria, 295 
treatment, dietary, 295-296 
of ulcers, 301 
Hypersensitivity, 329 
Hypertension, 346 
Hyperthyroidism, 371 
effect on metabolism, 48 
preoperative, 379 
Hypervitaminosis, definition, 77 
vitamin D, 81 
Hypo-albuminemia, 250 
Hypocalcemia, 376 
Hypochloremia, preoperative, 378-37! 
Hypochlorhydria, 296-297 
treatment, dietary, 297 
Hypodermoclysis, fluids by, 380 
Hypoglycemia, spontaneous, 370 
dietary treatment, 370-371 
Hypoinsulinism, 370-371 
Hypoparathyroidism, 376 
Hypopituitarism, 231 
Hypoproteinemia, 249-251 
postoperative, 380 
preoperative, 379 


Hypoproteinemia—( Continued ) 
summary, 272 
treatment, 251-252 
Hypothrombinemia, preoperative, 379 
Hypothyroidism, 231, 371 


Ice, postoperative, 381 
Ice cream, adult food needs in, 468, 469 
bacteria, typhoid, in, 155 
preservation of, 162 
Illness, due to food, 151-154 
feeding, psychology of, 228-229 
Indigestion, causes, 294-295 
flatulence in, 317-318 
Infant(s). See also Children. 
anemia, nutritional, 61, 359 
“burping,” 387 
feeding, artificial, 185-188 
by bottle, 185-188 
breast, 182-184 
food chart, 191-192 
formula, content, 188-189 
technic, 189-193 
schedule, 184 
supplementary, 193-196 
weaning, 184 
healthy, development of, 183, 195 
hemorrhagic disease of, 268-269 
summary, 272 
treatment, 269 
metabolic rate of, 48-49 
milk consumption of, 178, 184 
mixtures, sample, 190 
mortality statistics, 180, 182 
nutritional deficiencies, outline, 271 
premature, feeding of, 185 
daily schedule, 186 
requirements, calcium, 57-58 
calorie, 188-189 
requirements, vitamin A, 80 
D, 82-83 
ricket symptoms in, 265 
scurvy in, 26] 
sensitivity development, 337 
vitamin K, prophylaxis, 86 
Infectants, allergy to, 329 
Infection(s), fever type, 239-240 
in children, 391 
respiratory, vitamin A in, 256 
of urinary tract, 356-357 
Ingestants, allergy to, 329 
Inhalants, allergy to, 329 
Injectants, allergy to, 329 





Inositol, 75, 101 
Inspection, meat, federal, 166-169, 168 
Insulin, administration, 286-287, 668-669 
comparison graph, 286 
crystalline zinc, 285 
deficiency, 279 
globin, 286 
production of, 279 
protamine zinc, 285-286 
reactions, 287 
treatment, 287 
special preparations, injection of, in dia- 
betes mellitus, 669 
therapy for children, 288 
Intestines, diseases of, colitis, mucous, 316 
simple, 315-316 
dietary treatment, 316 
ulcerative, 316 
diet for, 316-317 
constipation, atonic, 308-309, 311 
diet for, 310-311 
dietary treatment, 309-311 
spastic, 311, 311 
dietary treatment, 
diarrhea, 312-313 
dietary treatment, 313-315 
diverticulitis, 317 
flatulence in, 317-318 
hemorrhoids, 312 
diet for, 312 
sprue, 315 
dietary treatment, 315 
enzymes of, 118-119 
function of fiber, 111-112 
juices, summary of, 118 
large, food changes in, 121 
lining, 119 
in typhoid, 241 
muscular vigor of, 122 
obstruction of, 312 
diet for, 312 
small, digestion in, 116-119 
food absorption in, 119 
Intradermal test for allergy, 332-333, 332 
Intravenous feeding, 228, 354 
Iodine, administration, 65-66 
in body, summary, 70 
deficiency, 269, 270: 
dietary allowance, 127 
in fish, 502 
tablets, chocolate, 65 
Irish moss, laxative action, 112 
Iron. allowance, recommended, 126 


311-312 


Iron—( Continued) 
available, 61 
in body, 60-61, 63-64 
consumption 15-years, 19 
in foods, 61-63 
basic pattern, 63 
chart, 62 
in meats, 485 
in milk, 419 
requirements, for anemia, 315, 360 
dietary, 61-63 
pregnancy, 174-175 
storage in liver, 320 
in therapeutic diets, 223 
values per food serving, 362 
Italian dietary habits, 147-148 


Jaundice, hemolytic, 321 
obstructive, 321 
toxic, 321 
Jejunostomy tube feeding, 384-385 
Jewish dietary habits, holidays, 145-146 
preparations, 145 
prohibitions, 144-145 
Juices, fruit, canned, chart, 444 
gastric, examination of, 293 
summary of, 118 
in ulcers, 300-301 
of meat, 497 


Kasha, 146 
Kempner rice diet, 347 
Keratinization, 77 
Ketone bodies in urine, 277, 280-281 
Ketosis, 32-33 
preoperative, 379 
Kidney(s), cross section of, 350 
disease, hypertension of, 346 
nephritis, 352-353 
nephrosis, 353-354 
function of, 349 
as meat, 493 
stones in, 355 
diet, acid-ash, 355-356 
dietary treatment, 355 
Kitchen, diet, special, 11 
Koagulationsvitamin, 86, 269 
Kosher, description of, 145 


Labels, food, for sanitation, 164-165 

Labor of pregnancy, food, after, 178 
during, 178 

Lactase, 118 
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Lactation, demands of, 178 
dietary allowances, 126-127 
requirements, calcium, 57 
caloric, 49 
dietary, 80, 178-180 
vitamin C, 89 
Lactose, 23 
formation, 29 
Lamb, 481 
Lamp, Rentschler, 155 
Lavage, of stomach, 297 
Laxative, action of fiber, 112-113 
agar preparations, 309-310, 312 
foods for pregnancy, 177 
Irish moss, 112 
oil, mineral, dangers of, 33, 175, 269, 310 
psyllium seed, 112-113 
water as, 109 
Lead, illness from, 152 
poisoning, 365-366 
dietary treatment, 366 
Lecithin, importance of, 31 
Legislation, federal, for food, 166-169 
municipal, for food, 164, 166 
state, for food, 169 
Legumes, 512 
ancient evaluation of, 7 
for anemias, 363 
Lemon, milk bottle stopper, 245 
Lesions, cutaneous, vitamin A deficiency, 
299-256; 257 
Leukemia, 363 
Levulose, 22-23 
License, food establishments, 164 
Lime as calcium provider, 149 
Lipase, gastric, 31, 114, 116 
pancreatic, action of, 32 
Lipids, 30 
excess, in blood, 354 
sources of, 33 
Lips, nutritional deficiency, effect on, 261 
Liquid, diet, 226-228 
clear, 381 
in fever, 240, 242 
for gastritis, 298 
for typhoid, 243-244 
Liquors, 407 
Liver, administration for anemia, 361 
bactericidal action, 321 
damage by anesthesia, 379 
diseases, cirrhosis, 322 
diet for, 323-324, 325-326 
dietary treatment, 322-323 


Liver—(Continued) 
diseases (Continued) 
hepatitis, 321-322 
dietary treatment, 322-324 
extract for anemia, 315 
function, 23, 24, 28, 318-321 
in amino acids, 38 
in vitamin A, 79 
pathologic conditions, 321-324 
protein in, 480 
storage in, 320-321 
Lobsters, 505 
Lockers, cold-storage, 156 
Lockheed aircraft workers, experiment on, 15 
Longevity, in diabetes, chart, 289 
diet in, 3-4 
expectancy, 211-212, 211 
weight, body, in, 230 
Lunch. See Diet, Meals or Menu. 
school, program, 204-205 
Lungs, bleeding from, 245 


Macaroni, preparation of, 436 
““Maccheroni,” 147 
Magnesium in body, 66 
summary, 70 
Malnutrition, in aged, 214 
chart, 215 
anemia secondary to, 269 
in children, 387 
distribution of, 273 
symptoms, delayed, 271 
underweight due to, 236-237 
Maltase, 115, 117-118 
Maltose, 23 
salivary action on, 115 
Man, blood pressures, average, 346 
dietary allowances, 126-127 
Manganese in body, 68 
Manners, table, for children, 202-203 
Margarine, 428 
processing of, 33 
Massage, abdominal, constipation aid, 311 
Maternity mortality, statistics, 180 
Matzoon, 149 
Mayonnaise, 527 
Meal(s). See also Diet and Menu. 
family, planning for, 135-137 
allowances for, 138-139 
economy hints, 141 
market order, 140 
gastric test, 293 
preparation of, 396 
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Measurements, oz. infant food, 191-192 
Measures, table of, 399 

and weights, equivalents, Table 8, 649 
Measuring, methods of, 398 


Meat. See also Diet, Dietary treatment and 


Menu. 
bacterial contamination of, 480 
broths of, 497 
care of, 491 
composition, chart, 485 
condemned, use of, 168-169 
consumption trends in, 479 
cooked, vitamin value of, 489 
cookery, 41 
guide for, 486-487 
principles for, 489 
vitamin retention in, 490 
digestibility of, 484 
dishes, recipes, 564 
food value of, 484 
when cooked, 489 
imported, standards for, 169 
indigestion from, 294 
infant feeding, 196 
inspection, 166-169, 168 
Inspection Act, 166 
Jewish restrictions of, 144-147 
juices from, 497 
koshering of, 145 
made-over, spoilage of, 162 
in menu, 485 
preparation of, 491 
preservation of, 159 
preservative, 155 
protein in, 480, 485 
raw, vitamin value of, 489 
recipes for, 491 
safe, 479 
in salads, 527 
sandwiches, 550 
soups of, 497 
sterilization of, 168-169 
types of, 480 
Melons, storage of, 155 
Men. See Man. 
Menadione, 75, 85-87. See also Vitamin K. 
summary, 104 
Méniére’s syndrome, 369 
Menstruation, iron requirements, 61-62 
interference with, 256 
Menu, adequate daily, 395 
beverages in, 401 
cost, low, 131 


Menu—( Continued) 


cost, low—(Continued) 
values of, 133 
family, planning, 135-137 
allowances for week, 138-139 
economy hints, 141 
market order, 140 
hospital standard, 227 
moderate, 131 
values of, 132 
salads and relishes in, 528 
sample, nutritive values, 130-131 
charts, 132-133 
typical, acid-ash, for urinary calculi, 356 
for allergy elimination, 334-335 
for colitis, ulcerative, 317 
for constipation, atonic, 310-311 
for diarrhea, 313, 314 
ketogenic, 368 
low-residue, 314 
salt-poor, 344 
for tuberculosis, 246 
for ulcer, peptic, 304-305 
vegetables in, 517 


Meringues, recipes, 561 
Metabolism, basal, 47-49, 47 


increase at puberty, 206-207 
tuberculosis, 244-245 

in typhoid, 242 

variations in, 47-48 
carbohydrates, 27-28 

mechanisms of, 279-280 
cell, 123 

sulfur factor, 67 
disturbances, Addison’s disease, 371-373 

gout, 373-376, 373-374 

hyperthyroidism, 371 

hypoglycemia, 370-371 

hypothyroidism, 371 

tetany, 376-377 


‘energy, definition of, 44 


factors affecting, 52-53 
food, effect on, 51-52 
increased, 371 
in fever, 239-240 
reduction of, 213-214 
experiments in, 8-9 
fat, 32-33 
faulty, 339 
liver, role in, 320 
mineral, disturbance of, 376 
tagged elements in, 124 
protein, 37-38 
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Metabolism—( Continued) Milk—( Continued ) 
protein—( Continued) irradiated, 266, 420 
chart for, 42 Jewish restrictions of, 145-147 
increase in fever, 240 : lactic-acid, 187 
purine, disturbance, 373 in menus, 423 
reaction of foods, Table 5, 645 metabolized, 420 
Methyl bromide for grain, 153 minerals in, 418 
Mexican dietary habits, 149 laxative quality of, 389 
Migraine, 369 pasteurization of, 161 
Milk, 417-424 protein in, 185 
acidophilus, use of, 245 supplement to, 183 
adult food needs in, chart, 419 supply of, 178 
bacteria in, 159-160, 160-161 mother’s. See Milk, human. 
in beverages, 410 pasteurization of, 160-161, 161 
in bread, 547 peptonized, use of, 298 
calories in, 418 protein in, 418 
care, hygienic, of, 159-162 in recipes, 423 
certified, 161-162 requirements, for adults, 138 
chart, 570 children, 57, 138, 198-200 
composition of, 418 in disease. See specific disease. 
consumption, foreign habits, 147-150 infants, 184-188 
of infant, 178, 184 chart, 190 
in pregnancy, 172, 174, 176 premature, 185-187 
cow’s, protein in, 185-186 safe, 417 
compared with goat’s and human’s, 187 sensitivity to, 337 
various forms, 187-188 shake, banana, 4/2 
cultured, use of, 297 sickness, 152 
desensitization to, 335 skim, recipes, 569 
in desserts, 462 in soups, 534, 536 
digestibility of, 422 soured, 245 
disease transfer, 152, 153-154 substitutes for infants, 188 
dried, formula procedure, 187, 193 vitamin A stability, 80 
preservation of, 158-159 vitamins in, 419 
enzyme for, 116 whole, formula mixtures, 190 
evaporated, formula mixtures, 187, 190 Minerals, alkaline, in fruits, 445 
formula procedure, 193 in body, 54-55 
fat content of, 420 acid-base balance, 68-69 
filled, 162 calcium-phosphate, 55-60 
food value of, 418-421 iodine, 63-66 
foreign attitude to, 142-143 iron, 60-63 
fortification of, 161 sodium, 66-67 
fortified, 420 trace elements, 67-68 
in pregnancy, 175 of cereal, 435 
fresh, formula procedure, 192-193 in eggs, 452 
goat’s, compared with cow’s and human’s, food composition table, Table 2, 634-637 
187 in foods. See individual minerals. 
for infants, 187 in foods, Table 1, 578-633 
use of, 147 summary, 70 
grades of, 161 in fruits, 445 
and growth, 422 metabolism, disturbance, 376 
homogenized, 161 tagged elements in, 124 
human, calorie content of, 178 in milk, 419 


compared with cow’s and goat's, 187 nutrition elements summary, 70 





Minerals—( Continued) 

in nuts, 451 

in oysters, 504 

radioactive, use of, 123 

salts in water, 110 

in therapeutic diets, 223 

in vegetables, 513 

waters, use of, 373 
“Minestra,” 147 
Molasses, 23 
Mold, “black,” 154 

“bread,” 154 

in food, concentration factor, 164 

frozen food, 155 
loss from, 154 

inhibition in bread, 159 
Monosaccharides, 22-23 
Mortality in diabetes, chart, 289 

statistics, infant and maternal, 180, 182 
Moss, Irish, laxative action, 112 
Mother, nursing. See Lactation. 
Mouth, food changes in, 115 

operation, diet after, 383 
Movie, food, 16 
Muffins, 553 

bran, 552, 556 
Muscles, action of, 28-29 
Musculoskeletal system, diseases of, 364-366 
Mushrooms, 512 

poisoning, 152 
Mussels, 504 

illness from, 152, 163 
Mutton, 481 


National Dietary Council Guide, 16 
National Nutrition Conference, 12 
National Nutrition Program, effect of, 17-18 
National Research Council, dietary allow- 
ances of, 126-127 
interpretation of, 129-130 
reports of, 13, 15 
work of, 9 
Nausea of pregnancy, 176 
relief, 175, 176-177 
Negro dietary habits, 150 
Nephritis, 349-350 
acute, 350-352 
dietary treatment, 352 
chronic, 352 
dietary treatment, 352-353 
Nephron(s), diagram of, 351 
function, 349 


Nephrosis, 353 
diet for, 354 
dietary treatment, 353-354 
Nervous system diseases, 366-369 
New Jersey license of food handlers, 164 
Niacin, 74, 97-99 
allowance, recommended, 126 
assay methods, 99 
chemistry, 97-99 
consumption, 15-years, 19 
deficiency, 259-260, 260 
treatment, 260-261 — 
food composition table, Table 2, 634-637 
in food servings, chart, 98 
in foods, Table 1, 579-633 
in meats, 485 
raw and cooked values of, 489 
retention in cooking, 490 
physiologic significance, 97 
requirements, 99 
sources, 99 
chart, 98 
storage, 97 
summary, 105 
therapeutic, 223 
effects of, 260 
units for, 99 
in vegetables, cooking loss of, 513 
Niacinamide, 74, 99 
therapy, 260 
Nickel, in body, 68 
Nightingale, Florence, work of, 10-11 
Nipples, bottle, 189-192 
Nitrogen in body, 38, 54 
nonprotein retention, preoperative, 379 
purine, 376 
Noodles, preparation of, 436 
“Nourishment,” purpose of, 122 
Nurse(s), caloric expenditure, 50-51 
cooking instruction, historical, 11 
diet responsibility of, 11 
health of, 3 
public-health, food advice, 142 
Nursing, development of, 10-11 
public-health, nutritional guidance by, 20- 
21 
Nutrition, adult, problem of, 209-210, 211 
calculations, values used, Table 9, 650 
carbohydrates in, 26-27 
in children, 198-206 
in community health, 18-21 
deficiency in U. S., 13-14 
effect of, 17-18 
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Nutrition—(Continued) 
definition of, 4-5 
education in, 12-13, 16, 17 
evaluation, chart, 15-years, 19 
experimentation, early, 8. See Research. 
failure, diagnosis, early, 271-273 

symptoms, outline, 271 
good, yardstick of, 128 
in health, 3-7 
factor, 209-210 

improvement in, 12-13, 14-16 
in infancy, 183-196 
international, 5-7, 130 
misleading advice, 216 
national, 5 
postoperative, 380-381 
preoperative, 379-380 
primitive man, 7-8 
“Program for the Nation,” 5 
research evolution, 8-10 
in war, 3, 6 

Nuts, 450 
composition of, chart, 451 
digestibility of, 451 
fiber in, 112 
food value of, 450 
in menus, 451 

Nyctalopia, 252-253, 252-254 
treatment, 253-254 


Oats, as cereal, 433 

breads, 557 
Obesity, in adults, 231, 231 

in children, 387-388 

diet for, 234-236 

drugs for, 232 

endogenous, 231 

exogenous, 231 

pituitary, 231, 231 

of pregnancy, 177 

prognosis, 230-231 

types of, 231, 231 
Office of Experiment Stations, 9 
Oil(s), cod-liver, cost of, 266 

in pregnancy, 176 

diet, constipation aid, 310 

fish liver, for infants, 194 

mineral, dangers of, 33, 175, 269, 310 

parafhin, 33 

vegetable, 33 
Oolong tea, 405 
Operation, abdominal, 


after, 381 


dietary procedure 


Operation—( Continued) 
abdominal—( Continued) 
food denial, 380 
colon, diet after, 381-383 
diet problems after, 380-385 
before, 378-380 
gastro-intestinal, diets after, 381, 382-38 
dietary treatment, 381 
mouth and throat, diets after, 383 
rectal, diets after, 382 
stomach, diets after, 382-383 
Oranges, storage of, 155 
Organisms, disease, in food, 153-154 
Osborne, 36 
Osteo-arthritis, 365 
Osteomalacia, 266-267 
hypocalcemia in, 376 
summary of, 272 
treatment, 267 
Oxidation of carbohydrates, outline, 23 
Oxygen, in body, 54 
in carbohydrates, 27 
for energy measurement, 46 
Oysters, 502 
care of, 503 
disease, control of, 163 
mineral content of, 504 
preparation of, 503 
Ozone for food preservation, 155 


Pancreas, enzymes from, 117-118 
Pancreatic, insufficiency, in children, 391 
juice, summary of, 118 
Pancreatin, supplementary, 391 
Pantothenic acid, 99-100 
assay methods, 99-100 
chemistry, 99 
in foods, Table 1, 579-633 
physiologic significance, 99 
summary, 105 
units for, 99-100 
Paratyphoid, food transmission of, 154 
Passover, food restrictions of, 145-146 
Pasteurization, 156 
of human milk, 161 
processes of, 160-161, 161 
Pastry, cream-filled, spoilage of, 162 
Patch test for allergy, 332 
Patient, private, meals for, 396 
Peanuts, 451 
Pectin, 26 
Pekoe tea, 405 
Pellagra, 97, 259-260, 260 





Pellagra—( Continued) 
summary of, 272 
treatment, 260-261 


Penalties, federal, food mishandling, 166-167 


Pepsin, action of, 115-116 
Pepsinogen, 116 
Peristalsis, definition of, 115 
description of, 308 
function of, 116 
sumulation of, 308, 309, 310 
vigor of, 122 
Petshai, 145 
Peyer’s patches, 24] 
Phosphorus, in meats, 485 
Pie, cheese and, 476 
Pigs, guinea, scurvy in, 86-88, 88 
Phosphatase color test, 160-161 
Phospholipids, 30 
Phosphorus, in body, 54-55 
requirements, 55-57 
lactation, 57 
pregnancy, 174 
summary, 70 
dietary allowance, 127 
in foods, 59-60 
chart, 59 
function of, 55 
in therapeutic diets, 223 
Photophobia, mild, 254 
Phytin, 101 
Pituitary dysfunction, 231 
Plants, carbohydrate synthesis of, 23 
origin (food), calcium, 58 
iron, 62 
niacin, 98 
phosphorus, 59 
protein, 39, 41-42 
vitamin A, 78 
Bi, 94 
Bo, 96 
C, 90 
Pneumonia, fever type, 239 


Poison(ing), bacterial, prohibition of, 152- 


153 
chemical, in foods, 152-153 
lead, 365-366 
dietary treatment, 366 
mushroom, 152 
mussel, 163 
vermin, illness from, 152-153 
Polenta, 147 
Polish dictary habits, 148 
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Polyneuritis, pregnancy, prevention, 175 
summary of, 272 
Polysaccharides, 24-26 
Population, aging, 210-212 
Pork, 481 
chop, 488 
Porridge, 438 
Portuguese dietary habits, 149 
Posture, correct, constipation aid, 311 
effect on edema, 250-251 
Potassium, in body, 66 
summary, 70 
salt in meat, 153 
Potatoes, breads, 559 
cells of, 25, 26 
white, illness from, 152 
Poultry, choice of, 494 
in menu, 485 
preparation of, 494 
preservation of, 163-164 
recipes for, 495 
sandwiches, 550 
tests for, 483 
types of, 483 
Pregnancy, anemia, nutritional, 359-360 
diabetes in, 289-290 
diet plan, 176 
dietary allowances, 126-127 
food, craving, 172 
after delivery, 178 
demands of, 171-172 
during labor, 178 
laxative, 177 
selection, 176 
utilization of, 176-178 
hypocalcemia in, 376 
nausea of, 176 
relief of, 175, 176-177 
osteomalacia in, 267 
requirements, calcium, 57, 174 
food, amounts, 172 
iodine, 175 
iron, 61-62, 174-175 
phosphorus, 174 
protein, 173-174 
vitamin(s), 175 
A, 80 
GC, 89 
water, 177 
tetany in, 376 
toxemias of, 177-178 
weight gain in, 177 


Preparation, vegetables, 517 
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Presbyterian Hospital, diet kitchen, 11 

Prescription, dietary, diabetes mellitus, 281- 
283 

Preserving, purpose of, 154 

Proteases, 114 

Protein, allergy to, 331 


Protein—( Continued) 





requirement—( Continued) 
typhoid, 242 
restriction, in hyperthyroidism, 371 
sensitivity to, in infants, 188 
serum, depletion of, 379 


allowance, recommended, 126 
of cereals, 435 
in cheese, 474 
complete, description of, 36-37 
composition of, 35-36 
consumption, 15-years, 19 
historical, 41 
content in food chart, 39 
infant, 191-192 
cooking, effects on, 41-42 
deficiency, 249-251 
treatment, 251-252 
diet, high, for nephrosis, 354 
digestion, diagram of, 119 
in eggs, 453, 454 
enzyme for, 114, 116 
in fish, 503 
in food, 39-40 
Table 1, 578-633 
food composition table, Table 2, 634-637 
function of, 35 
hydrolysates, glucose, 
and, 380-381 
intravenous feeding, 228 
postoperative, 380 
preoperative, 379 
for ulcers, 306 
use of, 36, 336 
incomplete, definition of, 37 
in meats, 480, 485 
metabolism, 37-38 
chart for, 42 
in milk, cow’s, 185-186, 418 
human, 185 
in nuts, 451 
quality differences, 36-37 
in reducing diet, 232-233 
requirement, 38-41 
anemia, nutritional, 360 
after burns, 385 
children, 185-187 
diabetic, 281, 282 
in fever, 240 
in high-calorie diet, 238 © 
in pregnancy, 173-174 
preoperative, 379 


in tuberculosis, 245, 246 


chloride 


sodium 


in shellfish, 503 
sources, 41-42, 39-40 
chart, 39 
specific dynamic, action of, 52 
spoilage of, 35 
synthesis of, 35. 
in therapeutic diets, 222 
in vegetables, 514 
vs. calories, 250 
Prothrombin, deficiency of, 269 
production, 245 
Provitamin, summary, 104 
Prunes, laxative property of, 310 
Psoriasis, 338-339 
Psychology in feeding, children, 199-202 
the sick, 228-229 
Psyllium seed, laxative action, 112-113 
Ptyalin, 115 
Pudding, chocolate, adult food needs in, 46 
recipes, 567 
Puerto Rican dietary habits, 150 
Pulse (dietary), 7 
Purine(s), in food, 374 
calculation of, 376 
chart, 375-376 
formation of, 373 
Purple, visual, in eye, 252-253 
Purées, 537 
Putrefaction, 154 
Pyelitis, 356 
Pyelonephritis, 356 
Pylorus, function of, 116, 116 
Pyridoxine, 74, 100 
chemistry, 100 
in foods, Table 1, 579-633 
physiologic significance, 100 
summary, 105 


“Rachitic rosary,” 264 
Radiography, of stomach, 293-294 
cancer, 298 
Rates, metabolic, variations in, 47-48 
Rats, amino acids for, 36 
calcium deficiency, 56 
lactation diet comparison, 179 
vitamin D assay, 82 





Recipes, bean dishes, 563 
beverages, 407-416 
chocolate, 410 
cocoa, 409 
coffee, 407 
diabetic, 416 
eggnog, 410 
high caloric, 414 
high protein, 416 
of fruit, 411 
high caloric, 414 
high protein, 416 
ginger ale ice cream soda, 415 
high caloric, 414 
high protein, 415 
lemonade, albumen, 416 
milk, high protein, 415, 416 
malted, 410 
high protein, 416 
punch, 411 
shake, 411 
high caloric chocolate, 414 
mocha, 410 
tea, 409 
wine, 414 
breads, allergy, 556 
biscuits and muffins, 553 
cakes, 559, 567 
for cereals, 439-442 
barley, 440 
basic, 439 
corn-meal, 440 
high caloric, 440 
macaroni, 44] 
noodles, 441 
oatmeal, 439 
rice, 440 
cheese, 476 
cookies, 559, 567 
desserts, 461-471 
in allergy, 471 
custards, 462 
diabetic, 471 
frozen, 469 
fruit, 461 
of gelatin, 465-469, 471 
high caloric, 470 
high protein, 470 
puddings, 462 
prepared, 465 
sauces for, 470 
eggs, 457 
family-size, 562 
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Recipes— (Continued ) 
fish, 507, 564 
sauces, 507 
fruits, 448 
canned, 450 
dried, 450 
fresh, cooked, 449 
raw, 448 
juices, 450 
main dishes, miscellaneous, 566 
for meats, 491, 564 
bacon, 493 
broiled, 491] 
as broth, 498 
gravies for, 493 
as juices, 498 
kidneys, 493 
liver, 493, 500 
roasted, 492 
soups from, 498 
sweetbreads, 493 
meringues, 559 
milk, skim, 569 
poultry, 495 
puddings, 567 
rice, 440 
salad dressings, 531 
salads, 529 
sandwiches, 550 
shellfish, 509 
soups, 535, 569 
meat, 498 
toast, 547 
use of, 397 
vegetable, dressings, 521 
mushrooms, 521 
onions, 522 
potatoes, 522 
sauces, 52] 
spinach, 523 
tomatoes, 523 
Rectum, fluid administration, 354 
operations, diet after, 382 
Refrigeration, for foods, 155, 156 
misuse of, 165 
Regurgitation in children, 386-387 
Religion, effect on food habits, 142, 144 
Relishes, 524 
preparation of, 528 
Rennin, action of, 116 
Rentschler lamp, 155 
Research, animal feeding, 9 
beriberi, 259 
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Research—( Continued ) Rice, breads, 558 
calcium requirements, 55-57 as cereal, 433 
childhood nutrition, 206-207 cooked and uncooked, 441 
dietary needs, 125, 128-129 ; Rickets, 82-84, 83, 263-266, 264, 265 
hemoglobin synthesis, 60-61, 62 in adults, 266-267 
insulin, 285 summary of, 272 
liver, protein requirements, 322 treatment, 267 
milk, residue from, 314 geographic location, 266 
nutritional, evolution of, 8-10 summary of, 272 
pregnancy nutrition, 171-172, 173 treatment, 266 
rickets, 81-82 Roe, 502 
salt restriction, effects of, 347, 366 Rosary, rachitic, 264 
therapeutic diets, 228 Rose, W. C., 36 
ulcers, 306 Roughage in therapeutic diets, 223 
vitamin(s), 72-77 Rowe’s diet, elimination for allergy, 333- 
A, 77-79 Rye, breads, 557 
B complex, 91 as cereal, 433 
schematic, 102 
Bi, 91-92 Sabbath, Jewish, food restrictions of, 145 
Ba, 95 Kugel, 145 
CEaBT, Salads, 524 
E, 84-85 combinations, 526 
K, 85-86 dressings, 257 
Respiratory infections, vitamin A, in, 256 fruit, 526, 530 
Rest, effect on metabolism, 51 grapefruit, 447 
Reticulocytes, 361 heavier, 527 
Rhubard leaves, illness from, 152 vegetable, 518 
Riboflavin, 74, 95-97 Saline, physiologic, postoperative, 380-381 
allowance, recommended, 126 Saliva, action of, 25, 26 
assay methods, 96-97 function of, 115 
chemistry, 95-96 summary of, 118 
consumption, 15-years, 19 Salt(s), 429 
deficiency, 261 balance, postoperative, 380-381 
summary, 272 dietary allowances, 127 
treatment, 261-262 elimination during pregnancy, 177 
equivalents of, 421 iodized, 65-66 
food composition table, Table 2, 634-637 avoidance of, 339 
in foods, Table 1, 579-633 laxative, for reducing, 232 
in meats, 485 . licks, 66 
raw and cooked values of, 489 -poor diet, 343-344 
retention in cooking, 490 as preservative, 159 
in milk, 419 restriction, éffect of, 366 
physiologic significance, 95 table, 66 
requirements, 97 in therapeutic diets, 223 
sources, 96-97 therapy, 372 
chart, 96 water retention factor, 343 
stability, 97 Sandwiches, 5); 548 


open-face, 549 

toasted cheese, 477 
Sauces, vegetable, recipes, 521 
Sauerkraut, processing of, 159 
Scallops, 504 
School, English, nutrition in, 15 


storage, 95 

summary, 105° 

therapeutic, 223 

units of, 96 

in vegetables, cooking loss of, 513 
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School—( Continued) 
examinations, for dietary deficiencies, 204 
goiter in, 65 
health responsibility, 4 
high, health of students, 207 
-lunch program, 204-205 
nutritive survey, 205-206 
Schmidt diet test, 313 
Scotland, wartime nutrition, 6 
Scurvy, 87-89, 88, 261, 262-263 
ancient fear of, 220 
history of, 262 
summary of, 272 
treatment, 263 
Seasonings, 429 
Secretary of Agriculture, food standards by, 
167 
Selenium in foods, 68 
Senility, deferment of, 210, 212-213 
Sensitivity, food. See Allergy. 
light, 261 
Shad roe, 502: 
Sheftel set, 667 
Shellfish, 502 
care of, 508 
clams as, 504 
composition of, 503 
contamination of, 163 
crabs as, 505 
lobsters as, 505 
mussels as, 504 
oysters as, 502 
recipes for, 509 
scallops, 504 
selection of, 508 
shrimps as, 505 
types of, 502 
Sholand, 145 
Shrimps, 505 
Silicon, in body, 68 
Silverware polish, illness from, 153 
Sippy diet, for ulcers, 302-303 
modified, 303 
Skin diseases, acne, rosacea, 339-340 
vulgaris, 339 
causes, 337-338 
eczema, 338 
psoriasis, 338-339 
urticaria, 338 
lesions, vitamin A deficiency, 255-256, 257 
pellet implantation, 372 
tests for allergy, 332-33, 332 
Slavic dietary habits, 148 


Slaughter, inspection, 167-168, 168 
Smoke, creosote, as preservative, 159 
Sodium, benzoate, federal restriction of, 153 
chloride, in body, 66 
protein hydrolysate, glucose and, 380-381 
tablets, 339 
content, foods, chart, 643 
in foods, Table 4, 643-644 
salt, in meat, 153 
summary, 70 
Solanin in potato, 152 
Souchong tea, 405 
Soufflé, cheese, 477 
Soups, 534 
clear, 534 
cream, 537 
croutons, 539 
meat, 497 
clear, 497 
recipes, 569 
vegetable, 538 
Sour-cream dressing, 527 
Soy, breads, 558 
Soybean, compared with eggs, 362 
milk substitute, 188 
Spaghetti, preparation of, 436 
Spasmophilia, 376 
Spices, 429 
indigestion from, 294 
for preservation, 159 
Spirits, 408 
Spores, bacterial, in vegetables, 157 
Sprue, 103, 315 
dietary treatment, 315 
Squab, 483 
Staggers, blind, 68 
Stamp, Government inspection, meat, 168, 
168-169 
Standards, yeast bread, 544 
Staphylococcus, 153 
in food, 165 
Starch, cooking effects of, 25, 25 
digestion, 24-25, 25, 26, 27 
enzyme for, 114-115 
intolerance in children, 390-391 
diet for, 390-391 
structure of, 24, 25 
Starvation, 249-251 
summary, 272 
treatment, 251-252 
Steak, recipes for, 491 
Steapsin, 32, 117-118 
Steatorrhea, idiopathic, 315 
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Sterility, treatment, 101 
Sterilization, formula equipment, 192 
of meat, 168-169 
Sterols, 30 
importance of, 31 
Stews, 536 
Stocks, of meat, 497 
Stomach, cancer of, 298 
dietary adaptations, 298-299 
following ulcers, 300 
contents, examination of, 293 
diagram of, 116 
digestion in, 115-116 
disorders of diagnostic tests, 293-294 
functional, 294-297 
generalities, 292 
organic, 297-299 
relation to other diseases, 292-293 
enzymes, 115-116 
evacuation schedule, 117 
food exit from, 116 
operation, diet after, 381 
schedule, 382-383 
ulcer of, causes, 300-301 
feeding schedule, 304 
generalities, 300 
symptoms, 301 
treatment, dietary, 301-305 
medical and surgical, 301 
Stomatitis, 259 
Stools, blood in, 298 
Storage, cold, 154, 155-156 
cool, 155, 156 
Streptomycin, 357 
Sucrase, 115, 118 
Sucrose, 23 
use of, 27 
Sugar, 429 
in blood, 24, 28, 277 
function, 29 
concentrated, irritation of, 294 
consumption of, 27 
double, 23-24 
enzymes for, 114-115 
in foods, 22-24, 23 
grape, 22 
invert, 23 
milk, 23 
natural, 23-24 
as preservative, 159 
single, 22-23 
in therapeutic diets, 222 
in urine, 277, 279 


Sugar—(Continued) 
in urine—(Continued) 
test for, 666 
results, Plate IV, 668 
Sheftel set, 667 
Sulfadiazine, 357 
Sulfur, in body, 66 
summary, 70 
dioxide in fruits, 153, 158 
Sunshine preventives, 264 
Supper. See Diet, Meals or Menu. 
Swallowing, act of, 115 
“Swells,” 157 
Sweetbreads, 483 
Sweetenings, 428 


Tannin, in cocoa, 406 
in coffee, 402 
in tea, 405 
Tapeworm, protection against, 155 
Tamales, 149 
Tea, 401, 404 
preparation of, 405, 409 
Teeth, fluorine mottling, 67, 
Temperature regulation for food, 155-157 
156-157 
“Terefah,” 144 
Terrapins, 505 
Test, blood-sugar, 277 
in urine, 277 
special, 666-669 
Tetany, 376-377 
dietary treatment, 376-377 
Thea, 405 
Theine, in tea, 405 
Theobroma cacao, 406 
Thiamine, 74, 91-95 
allowance recommended, 126 
assay methods, 93 
in bread, 543 
chemistry, 93 
constipation relief, 214, 310, 312 
consumption, 15-years, 19 
deficiencies, 256-257, 258 
treatment, 257-259 
food composition table, Table 2, 634-637 
in foods, Table 1, 579-633 
in meats, 485 
raw and cooked values of, 489 
retention in cooking, 490 
in milk, 419 
physiologic significance, 91-92 
requirements, 93 
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Thiamine—( Continued) 
requirements—( Continued) 
in pregnancy, 175 
sources, 93-95 
chart, 94 
stability of, 95 
storage of, 92-93 
summary, 105 
therapeutic, 223 
units of, 93 
in vegetables, cooking loss of, 513 
Threshold, renal, 279 
Throat, operation, diet after, 383 
sore, septic, food transmission of, 153-154 
Thymus glands, as sweetbreads, 483 
Thyroid, desiccated, use of, 371 
dysfunction, 231 
extract, 232 
effect of, 270 
metabolic effect of, 48 
Thyroidectomy, parathyroid removal at, 376 
Thyrotoxicosis, 371 
Toast, recipes, 547 
Tocopherol, 84-85. See also Vitamin E. 
summary, 104 
Toe, gouty arthritis, 373 
Tomato, juice, 413 
Tomatoes, in salads, 525 
Tonsillectomy, diet after, 383 
Tophi on ear, 374 
Tortillas, 149 
Toxemias of pregnancy, 177-178 
Transfusion of blood, postoperative, 385 
Tray, attractive, 397 
“Trembles,” 152 
Trichinella, destruction of, 155 
Trichinosis, 488 
food transmission of, 153-154 
Triglycerides, 30 
Tripe, 483 
Trypsin, 117-118 
Tube feedings, 383-385 
Tuberculosis, diet, 246-247 
dietary treatment, 244-247 
etiology, 244 
fever type, 239 
organisms in milk, 160 
symptoms, 244 
transmission, food, of, 154 
Turkish dietary habits, 148-149, 245 
Turtles, 505 
Typhoid fever, carriers of, 164 
description of, 241, 241 


Typhoid fever—(Continued) 

diet, characteristics of, 242-243 
soft and liquid, 243-244 
typical, 243 

food transmission of, 154 

Mary, 164 

symptoms, 241-242 

transmission of, 163, 241 

type, 239 


Ulcers, bleeding treatment, 305-306 
duodenal, 300 
peptic, causes of, 300-301 
confused with hypoglycemia, 370 
diet, convalescent, 303-305 
dietary treatment, 301-305 
feeding schedule, 304 
generalities, 300 
symptoms, 301 
treatment, medical and surgical, 301 
Ultraviolet, exposure to, 266 
for food preservation, 154-155, 159 
Underweight in adults, diet for, 237-238 
types, 236-237 
in children, 387-388 
United Nations’ Food and Agriculture Or- 
ganization, objectives of, 5-6 
Urea retention, preoperative, 379 
Uremia, 354 
dietary treatment, 354-355 
in nephritis, 352 
Urine, accumulation of, 349 
albumin in, 250 
calculi, 256 
diacetic acid in, test for, 666 
fatty acids in, 280-281 
ketone bodies in, 277, 280-281 
normal, 349 
reaction, 69 
dietary change in, 355 
specific gravity, 276-277 
sugar in, test, 277, 290, 666 
results, Plate IV, 668 
Sheftel set, 667 
vitamin C in, 87 
Urticaria, 338 
U. S., nutritional deficiencies in, 13-14 
Plant, Soil and Nutrition Laboratory, 9 
Utensils, for formula, 189-192 
small recipes, 398 


Valve, ileocecal, function of, 121 
Vascular diseases, 346 
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Vascular diseases—(Continued) 
dietary treatment, 346-348 
Veal, 481 
Vegetables, botanical classification of, 511 
caloric value of, 514 
canned, 516 
canning, home, dangers of, 157 
carbohydrate content, Tables 6 and 7, 
646-648 
consumption, chart, 515 
cooking of, vitamin loss in, 513 
display of, 166 
dressings, 520 
dried or dehydrated, 517 
fiber in, 111-112 
food value ot, 512 
in foods, Table 1, 579-633 
frozen 516 
gas formation from, 224 
handling, sanitary, 166 
indigestion from, 294 
infant feeding, 196 
Jewish restrictions for, 146-147 
minerals in, 513 
platter, 5/4 
preparation and cooking, 517 
preservation, boiling, 156-157 
protein in, 514 
in salads, leafy, 524 
soups, 534 
time table for, 519 
vitamin loss, chart, 513 
washed, bacteria on, 165 
Veins, varicose, of anus, 312 
Vermont children, nutritive survey, 205 
Villi of intestines, 119 
Vinegar, as preservative, 159 
Viosterol, 266 
Vitality, food effect on, 212-213 
Vitamin(s), allowances, recommended, 126- 
127 
antiacrodynia, 105 
antiberiberi, 105 
antidermatitis, 99, 105 
antihemorrhagic, 86, 104 
anti-infective, 77 
antineuritic, 105 
antipellagra, 99 
antiophthalmic, 77, 104 
antirachitic, 104 
antiscorbutic, 104 
antisterility, 104 
assay methods, 73-76 


Vitamin (s)—( Continued) 







in butter, 427 
concentrates for adults, 214-216 
reducing supplement, 236 
consumption, survey of, 18, 19 
crystalline forms of, 74-75 
deficiency, definition, 77 
preoperative, 379 
school children, 204-206 
in skin diseases, 337 
summary of, 272-273 
definition, 73 
dried vegetables, 517 
in eggs, 453 
Energy Bar, 217 
fat-soluble, 77-87 
absorption of, 33 
in foods, chart, 579-638 
in fruits, 443 
generalities, 72-73 
groups, 73 
history, 73, 77 
lost in cooking, chart, 513 
in meats, 489 
retention of, 490 
pellagra-preventive, 105, 259 
recognition of, 8 
requirements, 76. See specific vitamin 
in aging, 214-216 
in pregnancy, 175 
summary of, 104-105 
supplement, infant, 194 
terminology, 77 
in therapeutic diets, 223 
units, 73-76 
vegetables, cooking loss of, 513 
water-soluble, 87-103 


Vitamin A, 75, 87-90 


allowance, recommended, 126 
assay methods, 79 
in butter, 426 
chemistry of, 79 
consumption, 15-years, 19 
conversion inhibition, 101 
decrease in pregnancy, 175 
deficiency, Plate I, 262 
blindness, glare, 252-253, 252-253 
treatment, 253-254 
night, 252-253, 252-254 
treatment, 253-254 
cutaneous lesions, 255-256, 257 
others, 256 
symptoms of, 204, 206 
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Vitamin A—(Continued) 
deficiency—( Continued) therapeutic, 223 
xerophthalmia, 254-255, 255 units of, 93 
treatment, 255 Vitamin Bz, 74, 95-97 


xerosis, 254 allowance recommended, 126 
food composition table, Table 2, 634-637 assay methods, 96-97 


in foods, Table 1, 579-633 chemistry, 95-96 
in fruits, 445 consumption, 15-years, 19 
in meats, 485 deficiency, 261 


in milk, 419 summary, 272 

physiologic significance, 77-79 treatment, 261-262 

requirements, 79-80 
in pregnancy, 175 


Vitamin Bi—( Continued) 


physiologic significance, 95 
requirements, 97 


in tuberculosis, 245 sources, 96-97 
sources, 78, 80 - chart, 96 
chart, 78 stability, 97 
stability, 80 storage, 95 
storage, 79, 320 summary, 105 
summary, 104 therapeutic, 223 
therapeutic, 223 units of, 96 
units of, 79 Vitamin Bs, 103 
Vitamin B complex, 90-91 Vitamin Bs, 103 
in bread, 543 Vitamin Bs, 103 
in cereals, 435 Vitamin Be, 74, 100 
deficiency in arthritis, 365 chemistry, 100 
in eggs, 453 physiologic significance, 100 
in foods, Table itt 579-633 summary, 105 
fractions, extra, 101, 103 Vitamin C, 75, 87-90 
summary, 104-105 allowance recommended, 126 
Li, 103 assay methods, 88 
L2, 103 caries prevention, 268 
in oxidation reduction, 29 chemistry, 87-88 
schematic representation, 102 consumption, 15-years, 19 
supplement, for adults, 214 deficiencies, 261, 262-263 
therapy, 258 symptoms of, 204-206 
U, 103 treatment, 263 
W, 103 in fruits, 443 
Vitamin Bi, 74, 91-95 canned, juice of, 444 
allowance recommended, 126 in milk, 419 
assay methods, 93 physiologic significance, 87 
chemistry, 93 requirements, 88-89 


constipation aid, 214, 310, 312 
consumption, 15-years, 19 Gs Sabercelon 246 
deficiencies, 256-257, 258 tie ik tt 
treatment, 257-259 chart, 90 
physiologic significance, 91-92 stability of, 89-90 
requirements, 93 tec We 
in pregnancy, 175 nai 10h 


sources, 93-95 therapeutic, 223, 263 


C 
— “ ” for allergy, 336 
stability of, units of, 88 
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ee in vegetables, cooking loss of, 513 
summary, 
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Vitamin D, 75, 80-84 
allowance recommended, 126 
assay methods, 82 


calcium and phosphorus association, 58 


deficiency, 263-266, 264-265 
in adults, 266-267 
symptoms of, 206 
treatment, 266_ 

in foods, Table 1, 579-633 

fortification of milk, 161 

in milk, 420 

overdose toxicity, 81 

physiologic significance, 80-81 

properties, 82 

requirements, 82-84, 83 
in pregnancy, 175 
in tuberculosis, 245 

sources, 84, 377, 502 

stability, 84 

storage, 81-82, 320 

summary, 104 

therapeutic, 223 

units of, 82 

Vitamin E, 84-85 

assay methods, 85 

chemistry of, 85 

physiologic significance, 84-85 

requirements, 85 

sources, 85 

storage of, 85 

summary, 104 

units of, 85 

Vitamin G, 96 
Vitamin H, 100-101 
Vitamin K, 75, 85-87 

effect on blood, 269 

assay methods, 86 

chemistry of, 86 

deficiency, 268-269 

dietary allowance, 127 

physiologic significance, 85-86 

requirements, 86 
in pregnancy, 175 
in tuberculosis, 245 

sources, 86-87 

storage, 86 

summary, 104 

therapeutic, 223 

units of, 86 

Vitamin P, 103 

Vitamine, history of, 72-73 

Vomiting, in children, 386-387 
induced, 297 











Vomiting—(Continued) 


War, ration, experimental, 15 


Water, aerated, 110-111 










pernicious, of pregnancy, 177 


Crimean, food in, 10-11 
draftee improvement, 15 
nutrition in, 3, 6 


aid in constipation, 309-310 
balance in colon, 121 
in body, fluids, 109-110 
story, chart, 108 
in cooking vegetables, 519 
drinking, purity of, 110 
excretion from body, 349 
fluorine content, 67 
and tooth decay, 268 
in foods, Table 1, 578-633 
loss for reducing, 232 
mineral, 110 
physiologic function of, 107, 109 
postoperative, 381: 
quality, in food sanitation, 164 
relation to body, 107-109 
requirement, daily, 107-109, 127 
heart disease, 344-345 
in pregnancy, 177 
in reducing diets, 233 
retention in body, 343 
in therapeutic diets, 223 


Weaning, 184 
Weight, adult control, 212-213 


approximate, table of, 399 

average, for height, Tables 11 and 12, 653- 
662 

body, in longevity, 230 

control of, 51 

for diabetics, 281 

dietary control of, 232-234 

and drugs, 232 

and exercise, 232 

gain in pregnancy, 177 

girlhood problems, 207 

and height, average, chart, 653-662 

infant, feeding indicator, 183, 189 

loss preoperative, 378 

and measures, equivalents, Table 8, 649 

metric system of, 399 


Wheat, as cereal, 433 


milling into flour, 542 
parts of, 434 
in paste products, 436 


sensitivity to, 337 





Wines, 408 Xerosis—( Continued) 
ancient evaluation of, 7 summary of, 272 
Woman, dietary allowances, 126-127 treatment, 254 
Work, fuel requirements for, 49-51 
Workers, food cleanliness of, 165-166 Yeast, in bread, 543 
examination of, 162, 164 Brewer’s, therapy, 262 
public-health, food law information of, 169 growth factor, 99 
Workman, calorie requirements, 50-51 Yoghurt, 149, 245-246, 245 
Yogurt, 422 
Xerophthalmia, 77 254-255, 255 Yom Kippur, 146 
summary of, 272 
treatment, 77, 255 Zein of corn, protein quality of, 37 
Xerosis, 254 Zinc, in body, 68 
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